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(S) Neue substituierte Indolinone, ihre Herstellung und ihre Verwendung als Arzneimittel 
@ Die vortiegende Erfindung betrifft Indolinone der allge- 
meinen Formel 
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in der 

R<i bis R 3 im Anspruch 1 definiert sind, deren Isomere und 
dere'n Salze, insbesondere deren physiologisch vertragli- 
chen Salze, welche wertvolle pharmakologische Eigen- 
schaftcn aufweiscn, insbesondere einc inhibicrende Wir 
kung auf verschiedene Kinasen und Cyclin/CDK-Komple- 
xe sowie auf die Proliferation verschiedener Tu morzellen, 
diese Verbindungen enthaltende Arzneimittel, deren Ver- 
wendung und Verfahren zu ihrer Herstellung. 
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Beschroibunj! 

lX*r/cllicilungs-/vklus ist einer der fundamemalsten biologischcn Pro/esse. der die koniroMicric l-rzeugung von /cl- 
Icn mil spe/ialisierien 1'unkiionen sichcrsiclli. Die Progression durch den eukaryolisehen '/ell/yklus vvird konirollien 
5 durch die sequeuiiclle Bildun^. Akii vicruriu und fruikuvieruny einer gan/en Reihe von Proiein-Serin/Thrconin-Kinascn. 
soyenannten Cyclin-abhiin^iiien Kinasen iCDKV. Cyclin-dependcni kinases) (siehc M. Peier el ai. in (ell 79. 181 184 
( und Drueiia in (ell Biology 0, 842 840 I 1994)). Jede GDK phosphorylicn oil cn bar spe/ilisehe Substrate 
un. *oordinieri die Anderungen. die wiihrend eines beslinmilen Transilion Slalus des /ell/yklus erlblgon. Wegen der 
/emralen Rolle derCDK's sind jirotie Ansirengungen uniernommen worden, ihre Regulation auf/uklaren und /u versle- 

io hen: liini^e Mechanismen sind in/wisehen ideniili/ierl. So sind esseniielle Unlereinheilen (subunils) infolge der Syn- 
ihese- und Abbau-Konirolle von Cyelin nur in derenispreehenden Periode des /ell/vklus /.uganglich. AuBerdem werden 
einige CDK/Cyclin-Komplcxe inhibieri durch die Binduny von kleinen Protein Inhibiioren (cyclin-dependunl kinase in- 
hibitors), deren Vmhandensein ebenfalls sireiiLt konirollien wird. Weitcrhin werden die CDK-Akiivitaten iianslalional 
durch reversible Phosphory lierung ihrer kalalylisehcn Unlereinheilen regulieri (siehe C. Flutchinson and D.M. (Hover 

IS (Hdilors) in Cell Cycle Conirol. IRL Press. London. 1994). 

Der priniurc Regulator der GDK-Aktivitai isi die asso/iieric Cyclin-Uniereinheii. Cyclinc. die ursprLinglich als Pro- 
teine delinieri waren, deren Kon/eniraiionen wahrend des '/ell/vklus os/.illieren, werden jel/l genauer als cine 1 "ami- 
lie von siruklurell veruandien Proieinen delinieri, die CDK-kaialytisehe Unlereinheilen binden und akiivieren. /imi Bei- 
spiel in- und Cyelin A; CDK4 und GDKft mil D-Cyelinen; und CDK7 mil Cyelin U. Die Cyelin limklion vvird prirnar 

2i) konirollien durch Anderungcn der Cyclin-Kon/entralioncn. die hei einem besliiunilen Zell-Xusiand charakierisiisch an- 
sieiiren: Cyelin 1: in der C 1/S- Phase; ('yelin A in der S-Phase; Cyelin B in der G2/M-Phase. D-Cyeline und Cyelin TT sind 
diesbe/iiglieh Ausnahmen, vveil ihre Kon/eniraiionen w ah re no! ties gun/en /ell/yklus relaiiv konsiani sind. 

Primiir vcraniwortlich fur die Progression iiurch ilie (.11- /ur S -Phase des /ell/yklus sind die D-Cyclinc sowie Cyelin Fi 
und Cyelin A. Wachslumshornione. Slcroid-FTornione. die Akiivierung von ras. und andere niiiogenc Slimuli indu/ieren 

25 einen Anstieg der Kon/eniraiion von D-Cyclinen und/oder von Cyelin li und iniliieren dadureh die Progression der /elle 
durch die (11- /.ur S-Phase. liin Subsiral llir Cyelin D/( , DK4 b/.w. Cyelin D/CDKft isi das Retinoblastoma Gen Prodtikl 
(pRB). Das Relinoblasloma Gen seinerseils isi ein Tumor Suppressor Gen, das die '/el I -proliferation konirollien. pRB 
in hypophosphorvlierier Form isi nornialerweise an den Transkriptions-l'akior ii : F L!ebunden. der in dieseni Komplex 
inakiiv isi. f Fypcrphospory iierung von pRB durch CDK's sei/.i lid" Trei und imlu/ieri Transkripiion. Mine SchlLisselroile 

M) heim /ellwachslum spieli der Cyelin D/CDK4- b/.w. /CDK6- Komplex. lis eibt /unehmend Fndi/ien dalur, datt D-Cy- 
eline (1^)1 b/.w. D2) nllenbar siark an der Genese von Tumoren beteiligt sind (siehe I. .IT. Uartwell el al. in Science 2o6. 
1821 1828 ( 1994)). Die molekularen Meehanismen. die den proto-onkoeenen iiigenschaflen von Cyelin Dl /ugrunde 
lichen, sehlictien chromosomale Umlagerungen (bei Parathyroid Adenoma und B-Zcll Lymphoma) sowie cine Amplifi- 
kaiion iter ehromosomalen Bande 1 k|!3 ein. die liir versehiedene Krebs- Typcn (inklusive BrusK Kopf-, Nacken- und 

vs Leber- Tumoren) berichiel wurdc (siehe ('.- Gilletl el al. in Cancer Research 54. IS 12 1817 1 1 994 i und T. Cal lender el al. 
in Cancer 74. 152 158 < !994)). Man nimmi an. da IS das Gesamt-lirLiebnis dieser geneiischen Veranderungen cine ekio- 
pisehe oder anormal erhohte lixpression des Cyelin Dl -Proteins isi. die moglicherweise /.u unangcmcsscncn /ell-Teilun- 
gen und iinregulierlem Tumor- Waehslum beiiragt. 

An einem weiiercn Flaiiplmechanismus der CDK-Reaulalion isi cine I'amilie verschiedener Proieine. sogenannicr Cy- 
an clin-abhangiger Kinase Inhibiioren icyelin-dependeni kinase inhibitors; CKF's) beieilnrt, die (\clin/CDK-Komple\e 
binden und inhihieren (siehe G. Peters in Nature 121. 2()4 2()5 (1994)). Die lIaupi(Saiii:eiier)-CKTs gehoren /.u /wei 
Klasscn: (1): p21 i C1P1 AVA1 1/-CAP20/SD 1 ). p27 (KIP1 ) und P 57 (KFP2)sind verwandie Proieine mil einer PraTercn/. 
liir Cyelin/CDK2- und Cyelin/CDK4-Komple\e: (2) pl0 ,NK4 . pl5 ,NK4,J . p!8 INK *' und p^;^^" siml eng verwandie 
CKI's mil einer S|>e/.iliiai fur CDK4 und/oder CDK6. p2 regulieri haupisaehlieh die Transkripiion. p21 Transkripiion 

45 wird durch das 'Tumor-Suppressor Gen p53 invlu/ieri. einen iranskriptic>nalen ReLiulalor. der das Anhalien des /ell/yklus 
nach einer DNA-Sehadiguni! oder bei Sene^cen/ vermiMeh. Basal-Kon/eniralionen von p2l siellen mo«lieher\veise cine 
Sehwellc dar. die uberschriiien werden muB. bevor Komplc.xe akiiv werden konnen. Transkriplionale Koni^^lle isi mog- 
lieherweise auch fur p!5 ,NK4H vviehliu. dessen li.\pression siark erhohl wird, wenn mil deni negaiiven Wachsiumsl'akior 
TGl'P bchandeli wird. liin /.usal/licher lilVeki von TGI'p besleht oiTenbar in der IVeisei/une von p27. das in einem Hil/.e- 

50 iabilen Koniparinieni an^esiedeli isi. p27 isi wahrseheinlieh auch beteiligt an vlen W r irkungen von posiliven Wachsiimis- 
Takioren. /inn Beispiel seheinl Fnterlcukin-2 Slinuilaiion ein Absinken der Kon/enlralion von p27 und dadureh die Pro- 
liferation von T-'/ellen /.u imiu/ieren. 

Neuesie Sludien haben hiiulig einen allelisehen Vcrlusi auf Chroniosom 9 in einer Reihe von humancn Careinc^na 
(/. B. bei Melanoma. Kopt- und Naeken-Schuppen/ellen-. Famiien-. pankreatischen Adeno-. Brusl- und Nasopharyn- 

55 geal-Ca) ge/.eig! (siehe A. Kamb el al. in Science 2()4. 4M) 440 (1094): C. J. Tlussussiarret al. in Nature Genelies 8. 
15 21 (1994): C. Caldas el a!, in Cancer Nature Genelies 8. 27 32 (1994): T Mori et al. in Cancer Research 54. 
339(, 3397 (1994) und A. Okamalo el al. in proe. Natl. Acad. Sei. USA 91, 1 1045 11(49 (1994)). Von besonderem Fn- 
leresse isi der Vcrlusi von Chromosotu 9p2l 22. Fn dieser Region, in der ein Tuniorsuppressor-Gen vermutet vvird. ist 
cine Gen mil Namen CDKN2 iMTSl . Multiple Tumor Suppressor Gen 1 ) lokalisien. das ein plO-Proiein kodierl. Wie 

60 oben sehon erwahnt. bindet das plO-Proiein an CDK4 und CDK6 und inhibieri dadureh deren Fnieraklion mil D-Cycli- 
nen. Schiidi^un^cn oder VTuialionen im plO-Cien beeinllussen nio^liehweise die relative Fialanee von funkiionalem pi 6 
und Cyelin 1). was /u unrejiulierier (DK-Aklivilat und /u anormalent /ell-Wachstum fuhrt. Die neuesien Beobachtun- 
uen, dal.^ in vielen Tumor/el len sehr hauliij pUt-Schadigunucn. Inakiivieruny durch (jen-'^Silencin5:' , und/cxler Muialio- 
nen vorkommen. weisen daraLilliin. daT> pl() cine SchlLisselroile bei der Unlerdriickun^ der lintwicklun^ von versehiede- 

65 nen humancn Carcinoma spielt (siehe G.I. Shapiro el al. in Cancer Research 55. ()2()() ft 209 (1995)). 

DereLiulieneCDK-Akiivili.il kann also die l'oli;e sein von: (a) Muialion cxier ex/.essi\er lixpression der Kinase; (b) in- 
du/.ierler lixpression. (Jberexpression oder vcrlanLisa intern Abbau von Cyelinen: (c) funkiionaler Fnaktivieruni: von 
CKTs durch Gen"Silencin^". -Schailijiung oder -Muialion: oder fd) einer Kombinati(^n dieser Phanomenie. Das lirgebnis 
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diescr Abweicliuncen isl cin dereiiulierier Zcll/yk I us mil dereiuilicrler /clilciltinii. die verschicdene Krankhcilen verur- 
slicIii odcr /.u ihrer Progression beiiragi. 

lis wunic nun i>e!'unden. daB die neuen subsiiiuicricn Indolinonc dcr allgemeincn Formel 




(i) , 



dcrcn Isomere, dcrcn Sal/.c, insbesonderc dcrcn physiologisch vcrlragliclio Sal/.c wcri voile pharmukologische liiuen- 
schaftcn aufvveisen, insbesonderc cine inhibierendc Wirkung auf verschiedene Kinasen. \or alleni aul" Komplexc von 
CDK's<n)Kl.(m2.n)K.UW4,n^^^ 

1)1. 1)2. 03. H. !■ (il. 02. IT. 1 und K) und aul* virales Cvelin (siehe L Mengluo el al. in J. Virology 71 (3). 1984 1991 
(1997)). 

Clegensland der vorlicgenden Hrfindung simlsomii die Vcrbindungendcrobigen alltiemeincn Torniel f, dcrcn rsomere. 
dcrcn Sal/.c. insbesonderc dcrcn physiologiseh vcnniglieho Sal/c, dicse Vcrbindungen cnihalicndc Ar/neimiilel. dcrcn 
Verwendunu und Verlahren /.u ihrer ITcrsiellung. 

In derobigen alliiemeincn lormel 1 bcdeuicn 
Ri cin WasserslolT-. Fluor-. Chi or-. Brom- oder .Kxtalom. cine Niiro-. Amino-. C| 4 -Alkanoy lamino-. ((', s-Alkoxy )car- 
bon y I an i i no oi le r Be n /.v lo\ ycarbon y I an i i not* ru ppc . 

R : cin WasserslolT-. Fluor-, Chlor-. Brom- oder Jodaioni. cine C| s-Alkyk I Yilluormeihyl-, Cyano-, Aminocarbonyl-, 
Niiro- oder Aminogruppc. 

cine (*| 5-Alkylcruppc, die dureh cine Amino-, Phthalimido-. i\ 5-Alkvlamino-. (\ 7-Cvdoalky lamino-. (\ 4 - Aiken- 
vlamino-. Ben/.ylamino-. Oi-(C| 5-alkyh-amino-. C: ,,-Alkylenimino-, Oi-(C 4-alkeny I )-amino-. N-iC\ 5-Alkyh-N- 
(('; 4-alkeny l)-antino-, N-<C| s-Alk\ I )-N-bcn/.y lamino-. Ci 4-Alkanoy lamino-, • C"i 5-Alkoxy jcarhonylamino-, Bcn/.y- 
lowcarhony lamino-. N-(C { 4 -Alkanoyh-N-(C| s-alkyl j-arnino-, rx-Oxo-C< <\-alkylenimino-, N-((C| 5-Alkoxy Jearbo- 
nyl)-N-(( , ) s-a!kyl Kmiino-. N-Ben/.vlo\ycarbonyl-N-(C| s-alkylj-aniino-. N-(Cj 4 -Alkanoyl)-N-(( , : 4 -alkenyl)-armno- 
. N-((('| 5-Alkoxy jcarhoml )-N-iC : 4-alkeny I j-anrino-, N-Ben/.ylo\yearbonyl-N-((': 4-alkeny I)- amino-, N-(C| 4-Alka- 
novl )-N-ben/.ylaniino-, N-uCj 5-Alkoxy Jcarbony I j-N-ben/.y lamino-, N-licn/.yloxyearbonyl-N-bcn/.ylamino-. K'i 5-Al- 
koxy jcarbonyl-. N-Ben/.yloxycarbonyl-N-ben/.v lamino-. (C| s-Alkoxy Jcarbonyl-. Bcn/.ylox\carbonyl-. Carboxy-. 
Cyano- oder Amiilinoearbon\ Igruppe . subsiiiuicn isl. 

eine C : 5-Alkenylgruppe. die dureh cine Phlhatiumto-. ( 'i -Alkanoylamino-. i(\ s-Alkoxy Jcarbony lamino-. Ren/.ylox- 
y carbon vlamino-. N-K'i j-Alkanoyli-N-<Ci s-aikyl j-amino-, a-()xo-C< f,-Alkylenimino-. N-<(C| s-Alkoxy jcarbony I )- 
N-(C| s-alkyb-amino-, N-Ben/ylox\carhonyl-N-(C| 5-alkyh-amino-. N-(C t 4 -Alkanoylj-N-(C: 4-alkenyh-amino-. N- 
ifCi s-Alkoxy Jcarbonyl J-N-K': 4 -alkenyl)-amino-. N-Ben/yloxycarbony l-N-lC : 4 -alkcnyl)-amino-. N-(C } 4 -Alka- 
noy I j-N-bcn/.y lamino-. N-((C| 5-Alkoxy )-carbony I )-N-bcn/.y lamino-, N-lien/.yloxycurbonyl-N-ben/.y lamino-. (C| 5- 
Alkoxy Jcarbony I-. Ben/.yloxycarbonyk ('arboxy-, Cyano- oder Aminocarhonylgruppc subsiiiuicn isl. oder 
cine Allylgruppe. die in 3-Slelluni* dureh cine Amino-, C| wMkylamino-. C< /-Cyeloalky lamino-, ( \ 4- Alkeny lamino-, 
Ben/ylamino-. l)i-(C t 5-alky I )- amino-. C : f -,-Alkylcnimino-, Di-(C; 4-alkeny I j-amino-, N-(C, s-Alkyl)-N-K% 4 -alkc- 
nyh-amino- oderN-{C| .wMkyh-N-bcn/ylaininogruppe subsiiiuicn isl. und 
R; cine ( iruppc dcr l ormeln 
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in denen 

A cine Bindun«, eine C| 4-Alkylcn-. C f 4-Alkylidcn-. C: 4-Alkenylen- oder C: r Alkeny liden-Ciruppe ilarsiellen. wobei 
cin WassersiolTaiom. das im Resi T Tel an das KohlenslolValom dcr Verknuprungssiclle gebunden isl. /.usammen mil ei- 
ncm cx-siandigen WasscrsiolVuioni des Reslcs A audi dureh cine vvcilerc Kohlcnslorr-KohlcnsiolT-Biniluny crsel/l sein 
kann. 

1) eine -C11=CH-NR J -. -CTT^N-NR,-. -N=CTT-NR ir . -NR a -CO-NR h -, CN-( , ()-NR a -.-CO-NR,-( , 0-. -CH^NR a -CTI^ 

-CIWHv-NR,-. -(IWTI-CT^N-. -CU : -CTI r Cli : -NR a -. -CTT=( , TT-N=( , 11-. -Cn : -Cn : -NR r CU^, -CTT-dlrCO- 

N1I-. -CTT=CTT-CO-NTT-. -NR :i -CO-CTT=N- o*ler-(R fc CR h ) -CO-Nl^-CO-Brucke. wobei 

R a und R|„ die gleich oder verschicden sein konnen. jeweils cin WasserstolVaiom oder eine N4cihv!gruppe. 

R c ein WassersiolTaiom. cine (C| 5-Alkoxy jcarbonyl-C| 5-alkyl- oder Bcn/yloxycarbonyl-C 1 ) s-alkykruppc und 

R,i cin WassersiolTaiom. cine C\ >-Alkyl-, C, 4-Alkanoyl-, ((', 5-Alkoxy Jcarbony I- oder Bcn/.ylo\ycarbon\li>ruppc dar- 

slcllcn, und 

He! cinen 5-i»liedriucn hcicroaromaiisehcn Rinii, der ein SlickslolTatom oder cin SlickslolTalom und cin SauersKMT-, 



60 
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Schwofel- oder SlickslolValoni enlhali, wobci der vorsiehcnd erwahnic Ring aufknlcui durch cine C\ 5-Alkvk Amino-. 
V\ 4-Alkanoylamino-. iC\ s-Alkoxy icarnonyiamino- oder Ben/.y loxyearbonylaminogruppe und autierdent noch (lurch 
cine vveilerc C| 5-Alkylgruppe subsliluicri sein kann, 

cinen 5-gliedrigen dihydrierien heloroaromalischen Ring, der cin SlickslolValoni odor cin SlickslolValoni und cin Sauer- 
5 stolV-. Schwel'cl- oiler SlickslolValoni enlhali. wobci der vorsiehcnd erwahnic Ring autierdem durch cine oder /.wei C, y 
Alkylgruppen subsliluicri scin und eine Carbony Igruppe enihalien kann und /usiil/lieh an cineni RingsiicksiolValom 
durch eine ((*, s-Alkoxy icarbonyl- oder Ben/yloxycarbony Igruppe subsliluicri sein kann, 

cincn .S-gliedtigen icirahydricricn heieroaromatischen Ring, der cin SlickslolVaioin enlhali. wobci der vorsiehcnd er- 
wahnic Ring /usiit/lich durch cine oder /.wei C| >>-Alkvlgruppen, durch cine Carboxy-, (C| s-Alkoxy )carbonyi- oder 

10 Aminocarbonylgruppe subsiituieri scin kann und auticrdem cine oder /.wei Carbony Igruppen enihalien kann. 

cincn .Vgliedrigen icirahydricricn hcicroaromalischcn Ring, der cin SlickslolVaioin und cin SaucistolV-, Schwelel- oder 
SlickslolValoni enlhali. wobci der vorsiehcnd erwahnic Ring /usiil/lich durch cine oder /.wei C| w\lk\ Igruppcn subsli- 
luicri sein und eine oder /.wei Carbon vlgru|>|>eii enihalien kann, 
eine Tetra/olyl- oder Iiuida/.o| 1 ,2-a|pyrimidin-2-y l-( Jruppe durslellen. 

is Bevor/ugie Verbindungen der obigen allgemcincn Forme I \ sind dicjenigen. in denen 

Ri cin WasscrslolT-. Finer-. Chlor- oder Broiualom, cine Nilro-. Amino-. C } 4 -\lkanoy lamino-. (C| s-Alkoxy Jcarbony- 
I amino- oder Ben/y loxyearbonylaminogruppe, 

R : cin WasscrslolT-. 1 ; I nor-. Chlor- oder Bromaioni. eine Methyl-, TVilluormcihyl-, Cyano-, Aminocarbonyl-. Nilro- oiler 
Aminogruppe, 

20 cine C| ; -AlkyIgruppe. die durch cine Amino-. Phihalimido-. Cj wMkylamino-. Di-(C t : -alky ! )-aniino-, C : ,-AIkyle- 
namino-, Cj -Alkanoy lamino-. (Ci 5-Alkoxy )carhony lamino-. Ben/yloxyearbonylamino-, N-(C| wUkanoyl )-N- 
(Ci : -alkv l)-amino-. N-((C| -s-Alkoxy )carbonyl)-N-tC| ;-alky I )-amino-, cx-()xo-C< ,-,-alkylenintino-. N- Ben/.y loxyear- 
bonyl-N-(C| : -alkvh-amino-. (C| s-Alkoxy )carhonyl-. Bcn/.y loxycarbonyl-. Carboxy-. Cyano- oder Aminoearhonvl- 
gruppc subsliluicri isl. oder 

25 cine Allylgruppe. die in 3-Siellung durch cine C : ,,-Alkylen- oder cx-()xo-(\ ^-alkylcniminogruppc subsliluicri isl. 
R\ cine Ciruppc der Formeln 



M) 




in denen 

vS I) und I lei wie vorsiehcnd erwahnl delinierl sind und 

A eine Bindung. eine Cj rAlkyien-, V\ rAtky liden-. C : r Alkcnylcn- oder C : rAIkcnyliden-Oruppe ilarstellen, wobci 
cin WassersiolValom. das im Rest I Tel an das KohlcnslolVatom tier Verknupfungsslelle gcbunden isl. /.usaminen mil ei- 
nem rx-siandigcn WassersiolValom des Resies A audi durch eine wcilcrc KohlenslolV-KohlenslolV-Bindung ersel/.l sein 
kann. darslclll. 

ao hedcuien. deren Isomcre und deren Sal/.e. 

Bcsondcrs bevor/ugie Verbindungen der obigen allgemcincn Forme I I sind dicjenigen. in denen 
Ri cin WassersiolValom oder eine Nilrogruppe. 

1<: ein WasscrslolT- oder Chloralom. cine Meihyl-, Irilluormelhy I-, Cyano-. Aminomelhvi-, Aminocihvl- oder Phlhali- 
midogruppe. eine Meihyl- oder Fihylgruppe, die jeweils durch cine Meihylumino-, Dimeihylamino-. liihylamino-. Die- 
45 1 hy lamino-'. Pyrrolidine-. Piperidino-. rx-Oxo- pyrrolidine-. rx-Oxo-piperidino-. Aceiyiamino-, Mel hex y carbony lamino-. 
1 it hoxyearbony lamino-, Ben/yloxycarbony lamino-. N-Aceiy l-N-meihy lamino-, ISJ-Mcthoxyearbonyl-N-meihyl-amino-. 
N-Hlhoxycarbonyl-N-melhyl-amino-. N-Ben/yloxycarbonyl-N-nieihyl-aniinonielhyl- oder 2- iN-Ben/y loxy carbony I- 
N-melhyl-aminoi-elhyi-Gruppe subsiiiuien sind. 

R< eine 1-Meihy l-2-oxo-2 .3-dihydro- lII-ben/imidu/ol-5-yl-, 1,2.3,4- leirahvdro-isochinolin-6-yk 2-Acciy 1-1 ,2.3.4-le- 
>o irahydro-isochinolin-()-yl-. 2-Aeciyl-l .2,3.4-ieirahydt\>-isochinolin-7-yk 2-1*ihyi-1.2.3,4-leirahytlro-isochinolin-()-y|-, 
2-Fjhyl-].2,3.4-ieirahydro-isochinolin-7-yl-, 4-([mida/ol-2-yi)-phenyl-, 4-( l-Meihyidmida/ol-2-yr)-phenyk 4-0mida- 
/.ol-4-yl)-pheny|-. 4-( 1-rVTeihyl-imida/ol-4-yl)-phenyl-, 4-( l-rVTeihylitnida/ol->yl)-phenyl-. 4-(>Meihyl-imida/.ol-4- 
y I)- phenyl-. 4-(4-Meihy l-imida/.ol-5-yh-pheny I-. 4-{ 2-Meihyl-imida/ol-4-yl)-phcn\ I-, 4-(2-Hihyl-imida/ol-4-yl)-phe- 
nyl-. 4-(2-Aceiyluminoimida/.ol-4-yl)-phenyl-, 4-( 2-Acctyiamino-5-melhy l-imida/ol-4-yl)-phenyl-, fmida/.o| 1 .2-a|pyri- 
s> miilin-2-yl-. 4-|(2.4-Dioxoiniiiia/.i>lidin-5-yl)mclhyl|-phenyl-. 4-|(2.4-Diox(vimida/olidin--5^vliden)nieihyl Fphenyl-. 4- 
|{[mida/ol-4-yhmcihyl|-phcnyl-, 4-|(Imida/ol-5-yl jmeihyl |-phenyl-, 4-|( 1-Pyrrolidinyl)niethyl|phenyi-. 4-|2-(lmida- 
/.ol-4 (5j-yi)ethylFphcnyl-. 4-|2-( fmida/.ol-4-yl leihenvl Fpheny I- oder 4-|2-([nilda/ol-5-yl;eihenyl|phcnylgruppe be- 
deulcn. 

deren Isomerc und deren Sal/.e. 
M) Can/ besonders bevor/.ugic Verbindungen der obigen allgemcincn Formel I sind dicicnigen, in denen 
Ri ein WassersiolValom oder in 5-Sicllung cine Nilrogruppe. 
R : ein WassersiolValom. eine Methyl- oder Trilkiormcthy Igruppe. 

R; cine 4 r ( l-iVleihyl-imida/.ol-2-yi)-phenyi-, 4-( Imida/ol-4-yl )-phenyi-. 4-(Imida/ol-5-y|)-phenyl-, 4-( 1-Methyl-imida- 
/.ol-4-yl)-phenyi-. 4-( l-Melhyl-imida/.ol-.vyl)-phenyk 4-! 2-Mcthyl-imida/ol-4-ylj-phcnyl-. 4-(2-Acetylamino-imida- 
r>5 /.ol-4-yl)-phenyl-. 4-|(2.4-l)ioxo-iinida/.olidin-.vyiiden)nteihyl|-phenyl-, 4-|( l-pyrrolidin\l)-meihyl|-phcnyl-. 4-|2- 
( fmida/ol-4-yl icihenyM-phenyl- oder 1,2,3.4- reirahydro-isochinolin-O-yl-Ciruppe bedeuien. 
deren FscMiicrc und deren Sal/e. 

Als besomlers bevor/ugie Verbindungen seien bei spiels wei se lolgende erwahnt: 
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(a) 3-{('/m-|4-i I II-huida/ol-4-vl )unilino |- 1 -phenylnieihyliden)-2-indolinon, 

<h) V(</)-!-|4-( lIMinidu/ol-4-yl)anilino|- l-phcnylmclhyliilcn}-5-niiro-2-indolinon. 

(c) .V{(/)-l-|4-( ni-Imidj/x>l-4-yhanilino|-l-{4-iril]uomic^^^ 

(d) >{('/)- 1-|4-{ III-Imida/ol-4-yI)anilino|- l-(4-niclhyl-phcnyl)nioihylidcn}-5-niiro-2-indolinon, 

(c) 3-{ (X)- 1 -|4-<i 2,4-Dik>\^>iniiila/:v>lidiri-5- vl )niciliy t )ariilino|- 1 -plicny Irucihv liilcn }-5-niirv.i-2-irulolinon. 
( !*) .V{(/}-l-|4-(2-Mcihyl-HT-imidu/ol-4-yl )anilino|-l-phcnylnioihylidcn}-5-niiro-2-inilolinon, 

(g) .>-{(/)-l-|4-f(Pyrrolidin- l-\ hniLMliyl )ani!ino|-l-phcny|njcihyli(lcn }o-niiro-2-indolinon und 

(h) >{('/)- 1-1 ( 1,2.3.4- lcirahydro-isochinolin-()-y I )aniino|- l-phenylmeihyliden}-5-niiro-2-indolinon 

sowic deren Sal/e. 

l'dindungsgcniul^ erhall man die ncucn Verbindungen bcispiclswcisc nach lolgenden im Prin/.ip lileraiurbekannlen 
Vcrfahren: 



a. Winsel/ung cincr Verbindung dor allgemeinen I 'ornicl 




(II; , 



^ — V 



R,. 



in der 

Ri and R : vvic eingangs crwahni dclinierl sind. 

R 4 cin Wasse rsl o If ai on i odor cine Schui/gruppe fur das ShckslolValoni der Lacianigruppe und M) 
7.\ ein Ilalogenalom, eine Hydroxy-. Alkoxy- oder Aralkoxygruppe. /.. \\. ein Chlor- oder Bronialom, eine (Vlc- 
ihoxy-. liihoxy- odor Ben/.ylox\gruppe, bedeulen. 
mil einem Ainin der allgemeinen Forme I 

II : N-R 4 (II!) .«> 
in der 

R< uio eingangs crwahni dclinierl isi, und erforderlichen falls ansehlieBendc Abspallung cincr verwendelen Sehuiz- 
gruppe fur d;is Slicksloffaiom der Faclamgruppe. 

Als Schui/gruppe fiir das Slicksloffaiom der Faclamgruppe kommi bcispiclswcisc eine Acclyk Benzoyl-. Flhox- 40 
ycarhonyl- oder Ben/vioxycarbony Igruppe in Bcirachl. 

Die Umsel/.ung wird /Aveckmatiigerweise in cincm Fosungsmiliel vvic Diniethylformaniid. loluol, Acclonilril, Te- 
Irahydrofuran. Dimeihylsulfoxid, Mclhy lenchlorid oder deren (icmischen gcgebenenlalls in ( iegenwarl einer iner- 
len Base vvic Trieihy lamin, N-Filiyl-diisopropylamin oder Namumhvdrogencurbonal bci Teniperaluren /wisehen 
25 und 175' C durchgcfiihri. wobei eine vcrwcrnlctc Schulzgruppe infolge Umamidierung gleieh/eilig abgespalien 45 
werden kann. 

Bedculel 7,| in einer Verbindung der allgemeinen Formel II ein Ilalogenalom. dann wird die Umsclzung vorzugs- 
weise in (iegenwarl cincr incrlcn Base bei Teniperaluren /.vvisehen 25 und 120"(\ durchgcfiihri. 
Bcdctilcl 7.\ in einer Verbindung der allgemeinen I'ormcl \\ eine Hydroxy-, Alkoxy- odor Aralkoxygruppe. dann 
wird die Umsel/.ung vor/ugsweise bei Teniperaluren /wisehen 80 und 150"(\ durchgcfiihri. so 
Die gegebcnenlalls erfordcrliche anschlielknde Abspallung einer vcrwcndclcn Schui/gruppe wird /weckmatiiger- 
vveise eniweder hydrolviisch in einem walSrigen oder alkoholischen Fosungsmiiiei. /. B. in MeihanolAVasscr. Itiha- 
nolAVasscr, IsopropanolAVasscr. TeirahvdrnfurunAVasscr. DioxanAVusser. Dimeihy HormamidAVasscr. Methanol 
oder Flhanol in (iegenwarl cincr Alkalibase wic Filhiunihydroxid. Nalriimihydroxid oiler Kaliumhydroxid bci 
Icnspcraltircn /.wisehen 0 und 10lf(\ vorzugsweise bei Teniperaluren /.wisehen 10 tmvi 50"{\ ss 
oder vorlcilhaflerweise durch Umamidierung mil einer primarcn oder sekundaren organischen Base wic Meihyl- 
amin. Buiylamin. Dinielhyiamin oiler Pipe rivlin in einem Fosungsniiltel wic Methanol, lilhanol. Dimcihylformaniid 
und deren (Icmischen oder in einem tibersehuB des eingcsei/ien Aniins bei Teniperaluren /wisehen 0 und 100"(\ 
vorzugsweise bei Teniperaluren /.wisehen 10 und 50"( \ durehgefiihri. 

b. /ur I Terstellung einer Verbindung der allgemeinen Forme I f, in der R : eine der fiir R : eingangs erwalinien Alke- 60 
nyl- oder Allvlrcsic darsielll: 

Umse!/ung einer Ilalogenphcnyl- Verbindung der allgemeinen l ornicl 
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(IV! , 



in der 

Ri. R; unit R 4 wic cingangs crwiihni dclinicrl sind und 
/ : cin Chlor-. Brom- odcr Joda ion i darsiclll. 
mil cincm Alkcn tier allgcmeincn I 'onnel 

}<:'-]} (V) 

in der 

Ry cincn der fur R> cingangs erwahnlen subsliluierlen Alkenylresic darsiclll. in (legenwart cincs gecigneien Hdel- 
meiallhalligen Kaialysaiors und crl'ordcrlichcn falls unschlicticntlc Ahspaliung cincr verwendelen Schul/gruppe fiir 
das Slicksloffalom dor I.aciamgruppe. 

Als geeignele 1 Alchnetall-Kalalysatoren konimen vorzugsweise Palladium-hahige Kaialysaioren wic Palluditini- 
diucctul odcr palladumi-dichlorid, insbesondere deren Koniplcxe mil IVipheny Iphosphin odor Tri-l o-loluol J-phos- 
phin gegehcnenfalls in (jegenwan von Akiivaiorcn wic Teiraphenv Iphosphonium-ehlorid odcr -hromid und N.N- 
Dinieihviglycin in Beirachi. 

Die Heck-Reakiion winl /weckmatiigerweise untcr Schul/gas, /. B. unicr Slieksloff odcr Argon, gegebenenfalls in 
cineni OruckgelaR und /weckmalMgerweise in cincm T.osungsmiliel wic Aceionitril, Dimeihvlformamid odcr N- 
Meihy I- pyrrol idin-2-on hoi Tempcralurcn /wischen 2() ifnd 180"(\ vorzugsweise bci Tempcralurcn /.wischen 80 
und 150°(\ durchgcfiihri. 

Die gegebenenl jIIs erforderiiche anschlictfcnde Abspaliung cincr vcrwcndcicn Schui/gruppc wird /weckmaftiger- 
weise eniwcdcrhydrolylisch in cincm walSrken odcr alkoholischen Losungsmiliel. /. B. in MeihanoiAVasscr, Itlha- 
nolAVasscr. Isopropanol/Wasscr. leirahydroiuranAVasser. DioxanAVasser. Dimeihy IfonnamidAVasser. Mcihanol 
odcr Hlhanol in (legcnwari cincr Alkalibase w ic I.iihiumhvdroxid. Nalriumhydroxid. Kaliumhvdroxid odcr Nalri- 
unuicclal bci Temperaiuren /wischen •) und !()()"( \ vor/.ugsweisc bci Tempcralurcn /wischen 10 und 50"(\ 
odcr vorleilhaflerwcise (lurch I "niamidierung mil cincr primiiren oiler sekundiiren organischen Base wic Melhyl- 
amin, Buivlamin. Dimeihylaniin odcr Piperidin in cincm Losungsmiliel wic VIcthanoL Hlhanol. Dimelhyllbrmamid 
und ilcrcn (jciuischcn odcr in cincm ObcrschulS des eingcsci/icn Amins bci Icmpcraiurcn /wischen I) und 100"(\ 
vorzugsweise bci Tempcralurcn /wischen 10 und 50' 'C durchgcfiihri. 

c. /ur I lersicllung cincr Vcrbindung der allgemcinen l'ormcl I, in dor A cine 4- Alkeny Icngruppc darsiclll: 
Umsci/ung cincr ITalogenphenyl- Vcrbindung dcr allgcmeincn lormel 

H 




(VI) , 



in dcr 

Ri, R : und R 4 wic cingangs crwiihni dclinicrl sind und 
V.\ cin Chlor-. Brom- odcr Jodalom darsicih. 
mil cincm Alkcn der allgcmeincn l-ormcl 

II-A'-ITel (VII) 

in dcr 

T Tel wic cingangs crwahnl dclinicrl isi und 

A' cine C : 4-Alkcnylcngruppc darsiclll. inCicgcnwart cincs gecigncten lutelmeiall-halligen Kaialysaiors umt crlor- 
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dcrlichenfalls ansehlietiende Ahspuliiin^ cincr verwendelen Schui/gruppe fur das Slicksioffatoni der I.aeiam- 
gruppo. 

Als gceigneic Hdehuelall-Kalalysaioren kommen vorzugsweise Pallaiiiunt-haliigc Kaialysalorcn wio Palladium- 
diaeeiai odcr Pulladiuni-dichlorid. inshcsondcre dercn Komplexe mil Tri phony Iphosphin odor ' lri-(o- toluol )-phos- 
phin gegobenen falls in Gegenwart von Akiivaiorcn uic leiraphenvlphosplKHiium-chlorid oder -bromid unci N.N- 
Dimethvlglycin in Beirachi. 

Die Ileck-Rcaktion vvird /weckmaBigerweise unlcr Schul/.gas. /. B. unlcr Siicksioff odcr Argon, gogebenenfalls in 
cincm Druckgefati und /.weckniaBigerweise in cineni I.osungsniillel wic Aeelonilril. Dimeihylforniunud oder N- 
Mcihyl-pyrrolidin-2-on hoi Temporal uren /.wischen 2() und 180"(\ vorzugsweise boi Tcnipcralurcn /wischen 80 
und I50"(\ durehgefuhrt. 

Die gegebenenfalls crforderliehe unschlicticnric Abspallung cincr verwendelen Schulzgruppe wird zweckmalYiger- 
wcise cniwcdcr hyitrolyiisch in cincm watirigen odcr alkoholischcn Losungsmiltei, /,. B. in MelhanolAVasser, lilha- 
nolAVasser, Fsopropa no l/Wasser. leirahydrofuran/Wusser. Dioxan/Wasscr, Diinethylformaniid/Wasser, Methanol 
odcr Hihanol in (Jegenwari cincr Alkalibasc wic I.ilhiumhydroxid, Natriumhydroxid, Kaliumhydroxid oder Natri- 
umacclal bci Tcnipcralurcn /.wischen 0 und 100"(\ vor/ugsweiso bci Tcnipcralurcn /wischen 10 und 5()"(\ 
odcr voricilhaficrwcisc durch I juaniidierung mil cincr priinarcn odcr sekundiiren organischen Base wic Mcihyl- 
amin. Butylamin, Dintcihylamin odcr Piperidin in cincm T.osungsmiilcl wic Methanol, Hihanol. Dimdhvlformamiri 
und dercn Oemischcn oder in cincm UbcrschuB des eingesclzlen Aniins hei Tcnipcralurcn /wischen 0 und 100"(\ 
vorzugsweise bci Tcnipcralurcn /wischen 10 und durehgefuhrt. 

d. Zur TTerslellung cincr Verbindung dcr allgemcinen I'ormel f, in der A cine Bindung odcr cine i\ 4 -Alkylen- 
gruppc und I Tel cine dec 1'iir TTel cingangs crwahnicn gegebenenfalls mono- odcr disubsiiiuierien (4.5-Dihydro-imi- 
da/o I - 2- y I )- ( i ru p pe n dars le I Ic n : 

Umseizung cincr fuiinoci her- phony I- Verbindung dcr allgemcinen I'onncl 



10 



20 




OR c 



C = NH 



(VIII) 



in dcr 

R|, R : und R 4 wic cingangs erwahni dcliniert sind, 
A' cine Bindung odcr cine C| 4 -Alkylengruppe und 
R5 cine Alkylgruppe. /.. B. cine Mcihvl- odcr liihylgruppe. darstellen. 

mil cincm lilhylendianiin. das an cincm dcr SlickstolV- odcr KohlcnslolTutomc odcr an cincm dcr SlicksiolVatonic 
und an cincm dcr KohlensiolValoinc durch cine C, 5- Alkylgruppe substiluicrt sein kann und crforderlichcnfalls an- 
schlieKendc Abspallung cincr verwendelen Schulzgruppe I'iir tias SlickslolValom cincr Lacianigruppe. 



41) 



Die Umsci/ung wird zweckniaBigerweise in cincm Losungsniitlel wic Dicihy lei her. Methanol odcr Tiihanol. vorzugs- 
weisc jedoeh in cincm Ubcrsehuss des eingosetzien lithy lendiamins bci Tcnipcralurcn /wischen 0 und 100 (\ vor/ugs- so 
weisc bci Tcnipcralurcn /wischen 10 und 50"(\ durehgefuhrt. 

Die gegebenenfalls erforderliche ansehlieBcndc Abspallung cincr verwendelen Schui/gruppo wird zweckinatiiger- 
wcisc cniwcdcr hydrolytisch in cincm watirigen odcr alkoholischcn Losungsniiliel, /.; B. in Melhanol/Wusscr. Hihanol/ 
Wasscr. IsopropanolAVasscr. IcirahydrofuranAVusser, Dioxan/Wasser, Dimelhylformamid/Wasser. Methanol odcr lilha- 
nol in (iegenwart cincr Alkalibasc wic T.ilhiunihxdroxiii. Nairiumhydroxidoder Kaliumhytkoxid bci Tcnipcralurcn zwi- 55 
schen 0 und HK )' ( \ vorzugsweise bci Tcnipcralurcn /wischen 10 und 50"(\ 

odcr voricilhaficrwcisc durch Uniaiiiidierung mil cincr priinarcn odcr sckundiircn organischen Base wic Meihylamin. 
Buiy laniin. Dimeihylamin odcr Pi peri din in cincm I.osungsniillel wic McihanoL liihanol. Dinieihylforniamid und dercn 
(icmischen odcr in cincm Uberschuti des eingesclzlen Aniins bci Tcnipcralurcn /wischen 0 und 100"(\ vorzugsweise bci 
Tcnipcralurcn /wischen 10 und 50"(\ durchgefiihri. (>o 

1-rhall man crlindungsgemati cine Verbindung der allgcnicincn bonuel 1, in der R; cine ( Triiula/iol 1 .2-a|pyrimidin-2- 
yhphenylgruppo darslelli. so kann dicsc minds ITydra/inolysc in cine enisprcchcnde (2-Aniino-iniidazol-4i5)-yl)phe- 
nylvcrbindung iibcrgcfiihrl werden. otlcr 

cine Verbindung der allgcnicincn I 'ormel I, in der R : einen Phlhalimidorest enthalt, so kann dicsc minds ITydra/inolysc 
in cine enisprcchcnde Aniinovcrbindung iibergefuhrl werden. odcr us 
cine Verbindung dcr allgcnicincn I'ormel I. in dcr R; cine ( \ano-. (yanoalkyl- odcr (\anoalkenylgruppc darslelli. so 
kann dicsc millcls Rcduklion. vorzugsweise mitiels katalyiischcr TTydrierung. in cine enisprcchcnde Amrnomclhyl- odcr 
A mi noa Iky I verbindung iibergefuhrl werden. odcr 
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cine Vorbinduni; dcr alli;cmeinen I'ormel I. in dcr R: cine (\ano-, Cvanoalkvl- odor ( 'yanoalkenvli;ruppe darslelll, so 
kann dicsc miiicls TTydraiisieruni! in cine enisprechende Aminocarbonx k Aminocarbonylalkyl- odor Aminocarbony lal- 
keny I- Vorbinduni uherocfiihri werden. odor 

cine Vorbinduni: dor ulkcnieincn 1'ormcl 1. in dcr R : cine Alkcny Icnuruppc cm hall, so kann diese mil ids Roduklion. vor- 

5 /.uosweise miiicls katalyiischer TTydricrung in cine enisprechende Alkylomorbindunii iibcnicfuhri werdon. oder 

cine Verbindum: dcr ull^cmcincn l ormcl 1. in derR.; une Alkeny longruppe enlhall, so kann dicsc miitcls Reduktion. vor- 
/.imsweise minds kaialviisdior Tlydricruni; in cine entsprcehende Alkylenverbindung iibcr^cfuhrl werden. odor 
cine Verbinduni; dcr allgcmeinen I'orniol I. in dor R.< cine dcr fur R.< cinyanys crwahnlc ( Ainino-iniida/olyDphonyl- 
iiruppo darslelll, die duroh cine Alkanoyl- odor Bcn/y loxycarbony liiruppe stibsiil nicri isl, so kann ilicsc minds Hydro- 

io lyso odor Hydrojionolyso in cine onlsproohondc unsubsliluierie Verbinduni; uber^efuhri werden, odor 

cine Verbinduni; dcr alteemeinen Tonne! I. in dcr R< cine dcr fur R< unsuhsiiluierien ( Aniino-intida/oly I iphcny l^ruppc 
darsldil. so kann dicsc minds Acylierung in cine onlsproohondc Acylvorbinduni; iiborgcfiih n werdon. odor 
cine Verbinduni: dor allgcntcincn 1'orniel [. in dcr R : oinon dor fur R : cin^an^s crwahnicn Roslo darsldil. die cine 
Amino-. Alky lainino-, Alkcny lamino- odor licn/ylaminoyruppo cnihulicn. so kann dicsc minds Acylieruni: in cine eni- 

15 sprcehendc Aoy Ivcrhinduni! iihcrucl iihn werdon. odor 

cine Vorbindunsj dor allgomoinon l'onnel I. in dcr R cine Nilrogruppe darsldil. so kann dicsc minds Roduklion, vor- 
/uiiswcise minds kaialviisdior Tlydrierun*!. in cine onlsproohondc Aminoverbindurm LibcnzclTihrt werden. odor 
cine Verbinduni: dor alkenieincn Forniel 1. in dorR| cine Amino^ruppo darsldil. so kann dicsc Illinois duroh Aeylierung 
in die onlsproohondc Acyberbindun*: ubcrgcl'uhil werden. odor 

20 cine Vorbinduni; dor alkomcinen l'onnel 1. in dcr A cine Alkcny Ion-. Alkylidon- odev Alkcny lidengruppo darslelll. so 
kann dioso minds kaialyiiseher Hydrioruiii! in cine cnisprcchcnile Alkylcnvcrbindung ubergefuhri werden, oder 
cine Verbinduno dcr allgemcinen l'onnel T. in dcr R< oinon Rhlhalimidoresi darsldil, dcr duroh cine {C\ -s-Alkoxv )-cur- 
honyl-Ci 5-alkyl- odor Ben/.yloxvearbony l-C, ^-alkylgruppc substituieri isl. so kann ilicsc minds Acidolvsc odor T Ty- 
droycnolyse in cine cm sprcehendc Carhoxy verbinduni; uborgofuhri w erden, odor 

:5 cine Vorbinduni; dor ullgcnicincn l'onnel f, in dor R : oinon Alkoxycarbonv I- odor Ben/\ loxyearbony Iresi enlhall. so 
kann diese miiiols TTydrolysc oiler TTyilrojicnoly.se in cine onlsproohondc ('arboxy vorbinduni; uborgcfuhri werdon. odor 
cine Vorbinduni; dcr allgemcinen l 'onnel I. in dcr R^ oinon aey lierien Aminoalky Ircsl darslelll. so kann dicsc minds TTy- 
drolysc odor TTydrogcnolysc in cine onlsproohondc Aminoalky I vorbinduni; ti hereto I ilhri werden. oder 
cine Vorbinduni; dcr alkonicincn 1-ornicl T. in dcr R ( odcr/und R> oin TIaloeonalom darslollcn. so kann diese millols ka- 

M) lulylischer ITydrierung in cine onlsproohondc dehalogoniorlc Vcrbindunu ubcroefiihri werdon, odor 

cine Vorbinduni! dcr allgenieinen l 'onnel T, in dcr R; einen 2-Boc-, 1-7- oder 2-Bcn/.vl- 1 .2.3.4-lelrahydroisoehinolinyl- 
Rcsi darslelll, so kann dioso minds TTydrolysc odor TTydrogonolysc in cine onlsproohondc 1.2.3,4- lolrahydroisoehinoli- 
ny I- Verbinduni: iihcrgcluhn werden. oder 

cine Vorbinduni; iter allocmeinen l ormcl I, in dcr R_< einen 1 .2.3.4- Teirahydro-isoehinoly ircsl darslelll. sn kann diese 
i.s mil ids Acyliorung in eine cm sprcehendc 2-Ac> I- 1 .2,3,4-lctrahydro-isochinoly I- Vorbinduni; ubergefuhrl w erden. odor 
eine Vorbinduni; dor allgcnicinen T'ormol \. in dor llei cine dcr liir TTei eingangs crwahnicn (iruppen darslelll. die an ei- 
ncni Rin^slickslolValom duroh eine <('] s-Alko\y )earbony I- oder IJen/.yloxycarhonylgruppe subsliluicri isl, so kann 
diese minds Acidolvsc oder TTydrooenolyse in cine onlsproohondc NTT- Vorbinduni; uberoet'uhri werden. 

Oier ansohliol^ondc TTydr.j/inolyse orlolgl vor/.u^sweise in cinciu T.osnni;sn)iilol wie Methanol, l'lhanol. Tsopropanol, 
40 Toiuol/Wassor odor Dioxan. besondcrs vorleilhafl jodooh in TTydra/.inhydral als T.osungsniillcL bci Toniporalurcn /.\vi- 
schen 2()und 12() f '(\ vor/.tiuswoisc bci dor Sicdolcmpcralur des verwendeien T.osungsmiuol. 

Die ansohlioBondc Roduklion oincr Alkcnyl-. Niiro-, (\ano-, (\anoalkyl- oder Cyanoalkeny Iverbintiuni: crlolgi vor- 
/.ULisweise minds kaialviisdior Ilydricrun^ mil VVassorslolVin Cleiienvvari cincs Kaialysaiors wie Palladiuni/Kohle odor 
Plalin in eincm T.osungsmincl wie Mcihunol. liihanol, ltssigsaurecihv lesier, Dinioihy Hbrmamid. Dimoihv llorniamid/ 
45 Accion oder liisessii; gc^obononralls unler /usal/ oinor Sauro wio Sal/.saurc bci Temperaiurcn /.wisehen 0 und 50'C. 
vor/.uosweise jodooh bci Raumiemperaiur, und bci oinoni Wassersloffdruek von 1 bis 7 bar. vor/.uoswoi so jodooh von 3 
his 5 bar. 

Die ansohlicLVndc TTydralisieruni; crl'olgl vor/u*!s\vcisc minds kon/.cniriener Sohwclclsaurc oder Polyphosphorsaure 
hoi Temperaiurcn /wisehen I) und .50 V, vor/.ugswei so jodooh bci Temporal uren /.wischen 0 und 2.5 <> (\ 

.so Die ansohlicBcndc TTydrolysc crfolgl vor/.ut:swcisc in eincm waL>rii:en Losungsinillol. /.. B. in Wassor. Tsopropanol/ 
Wasser. Teirahvdroruran/Wasscr odor DioxanAVassor. in Cicgcnwarl oincr Satire wie rrilluorcssii;saurc..Sal/saurc oder • 
Sohwctolsauro oder in Ciei;cnwari oincr Alkalibase wie T jihiunihydroxid, Nairiumhydroxid oder Kaliumhydroxid bci 
Temperaiurcn /.wisehen 0 und 1(H)"C, vor/.ui;swoiso bei rempcraluren /.wisehen 10 und 50°(\ 

Die ansehlicBende TTydroocnolyse orlolgl vor/.ugsweise millols kaialyiiseher TTydrieruno mil WasserslolV in (iegen- 

s.s wari eines Kaialysaiors wie l^illadium/Kohlo <^lcr l > laiin in eincm T.osungsmiuol wio IVIc+hanol. Mlhanol, Ivssigsiiure- 
cihvleslcr, Dinicihylformainid, Dinioihy I rormanml/Acelon oder Tiisessig i;eiiebenenralls unicr /usal/. oinor Sauro wie 
Sal/saure bci Tcmperaiuren /.wisehen 0 und 50'(\ vor/uaswei so jodooh bei Raumiemperaiur, und bei eincm Wasser- 
sloffdruek von 1 bis 7 bar. vor/.ui!^' ciso jodooh von 3 bis 5 bar. 

Die anschlietfende Aoylioruni; \l vor/.ugsweiso in eincm Losungsniillol wie Mclhy lonohlorid, Dicihylcihcr. Toira- 

60 hydrofuran. Toluol. Dioxan, Aoclonilril. Dimoihylsulfoxid odor Dimoihv llorniamid ^cgcbcncn falls in Cie^enwari oincr 
ano»rg anise hen oder oincr leriiarcn orpanischen Base, vor/.u^sweisc bci rempcraluren /.wisehen 20"( 1 und dcr Sicdolcm- 
pcralur dos verwendeien Losunosmiucl. durehiiefuhri. ITierbei wird die Aeylicruno mil oinor cnisproohondon Sauro vor- 
/Uiisvvoiso in (jCLienwari cincs wassereni/ichcnden Millols. /.. H. in Ciegenwari von Chlorameisensaurcisobuiylesior. Or- 
ihokohlensaurclciraeihyleslcr. Orlhoessigsaureirimeihylosior. 2.2-Dimclhoxypropan. Tolrameihoxysilan. Thionylehlo- 

65 rid. Tri meihy lehlorsilan. phsphorlriohlorid, l^iosphorpenK^xid. N.N'-Dieyelohcxyloarbodiimid. [xI.N'-Dioyelohoxy loar- 
hodiimid/N-TTydroxysuooininiid. N\N , -Dioye!ohexylearbodiiiniil/l-TTydro.\y-bcn/.iria/.ol. 2-( ITT-Ben/.oiria/ol-l-yh- 
l .1 .3.3-ieiramcihyluroniunHelrulluorborai. 2-( HT-I^cn/oiria/ol-l-yl )- |,1.3.3-loiraniolhyluronium-lclralluorboral/l-TTy- 
droxy-bcn/.lria/.ol. N.N'-C'arbonyldiimida/.ol ixlor Tri phony I phosphi n/ 1 el raoh I orkoh I en si off. und iiegebenenfalls unior 
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Xusai/ ciner Base wie Pyridin. 4-Dimeihylamino-pvridin, N-Mcihyl-iuorpholin odcr Trieihylamin /Avcckniatfisicnveise 
hci Temperaluren /.wischen 0 urn! 150"(\ vor/.ugsweise bei Temperaluren /wischen 0 und lOO'C. und die Acylierunjj mil 
ciner enisprechenden reaklionsTahiiien Verbindumj wiederen Anhydrid. lisicr, fmidaxolide odor ITaloaenide gegebenen- 
lalls in Ciegenwarl ciner leriiaren organischen Base wie Trieihylamin, N-l:lhyl-diisopropylaniin odor N-Meihyl-morpho- 
I in bei Temperaluren /wischen 0 und 150"(\ vor/ugsweisc bci Temperaluren /.wischen 50 und 10O"(\ durchgefuhrt. 5 

Die anschlieftcnde Aeidolyse erlol^i vor/.ugsweisc in eincm waftrigen T.osumjsmitlcl. /.. B. in Wasser. Isopropanol/ 
Wasser, Teirahydrofuran/Wasser odor Dioxan/Wasser. in Gcecnwart ciner Satire wie Trilluoressi&isaure. Sal/saure odcr 
Schvve lei satire /.wischen 0 und 1 ()()"('. vor/tiysweisc bei TempcraUiren /.wischen 10 und 50"(\ 

Die ansehlicBende l)ehak\i!enierun$! erfoliil vor/.Uiisweise mitlels kalalylischer ITydrierurH! mil WassersiolV in (iejjen- 
vvan cincs Kalalysalors wie Palladium/Kohlc odcr Plalin in eineni I.osungsniiiiel wie MclhanoL Mihanol. Mssigsaure- n) 
cihylcsier, Dimeihylformaniid, Dimcihylformaniid/Aceion odcr Hisessig yeiicbenenfalls tinier /.usai/ ciner Satire wie 
Hisessig odcr ciner Base wie Nairitiinbicarbonai odcr Trieihylainin bei Temperaluren /.wischen 0 und 50"(\ vor/.ugs- 
weise jedoch bei Raumiemperalur. und bei eincm WasscrslolVriruck von 1 bis 7 bar. vor/.u^sweise jedoch von 3 bis 5 bar. 

Bei den vorsiehend beschriebenen Umsct/.umjcn konncn ge^ebenenlulls vorhandene reaklive (iruppen wie Carboxy-, 
Amino-. Alkylaniino- oder Iminogruppen wahrend dor (Jmsci/ung durch ubliche Schui/gruppen iieschui/l werden. wel- 15 
che nach dor Umsei/.ting wieder ahgcspallen werden. 

Beispielsweise konimi als Schul/.resl I'tir cine Carboxy I Lirtippe die Trimelhylsily 1-. Meihyk Mlhyk leri.Buiyk Ben- 
zyl- oder Teirahydropyranyl^ruppe und 

als Schul/.resl fiircinc Amino-. Alkylaniino- oder [mino^ruppc die AeelyK Trilluoraceiyl-, Ben/oy k Mlluxxycarbonyk 
lcri.Btiiowearbonyl-, Ben/y loxycarbonyk Ben/.yl-. Meihoxyben/.yl- oder 2.4-Dinieihoxyben/yl-^ruppe und fur die :o 
Aminogruppe /usai/lieh die Phihal.yl-LTtippc in Beirachi. 

Die e.ee.ebcnen falls anschlielxrnde Abspallune cincs vcrwcndcien Schul/.rcslcs erfokl beispielsweise hydrolyiisch in 
eincm waKrigcn T.osun«smilicl. /.. B. in Wasser. Isopropanol/Wasser. Tclrahydrofuran/W'asscr oiler Dioxan/Wasser, in 
(iegenvvarl ciner Satire wie Trilluorcssiasaure. Sal/saure oder Sehwetelsaure oder in ticgenwart ciner Alkalibase wie 
Milhiumhydroxid. Nalriumhydroxid odcr Kaliumhvdroxid bci Temperaluren /.wischen 0 und 100°(\ vor/Uiisweisc bci :s 
Temperaluren /.wischen 10 tind 50"(\ 

Die Ahspaluim; cincs Ben/y I-. Mcihoxyhen/y I- cxler Ben/vloxycarbonylresieserfokM jedoch beispielsweise hydroiie- 
nolyiiseh. /.. B. mil WassersiolV in (iegcnwari cincs Kalalysalors wie Palladium/Kohlc in eincm Losunjismiilel wie Mc- 
lhanoL Mihanol. Mssi^saureclhylesier, Dimelhyirormamid. Dimcihylformamnl/Acelon oder Miscssi" yege be nen falls tin- 
ier Zusal/. ciner Satire wie Sal/siiurc oder ltisossig bei Temperaluren /wischen 0 und 50"(\ vor/.utisweise jedoch bei ;o 
Kaiimlcnipcralur. und bei eincm WasscrslolVriruck von I bis 7 har. vor/tiesweisc jedoch von } his 5 bar. 

Die Abspaliuna ciner Mclho.xyben/yl»ruppe kann audi in (Jegcnwari cincs O.xidalionsmiliels wie Cert rV)ammoni- 
umniirai in eincm Mosunvrsmillel wie Melhylcnchlorid, Aeeioniiril oder Aeeioniiril/Wasser bei Temperaluren /.wischen 0 
und 50'X\ vor/u«sweise jedoch bci Ratimlcniperaiur. erfolgen. 

Die AbspalUing cincs 2,4- Dimcl boxy ben/y Iresies crlolgi jedoch vor/ugsweiso in Trill uorcssigsiiurc in Cicjzenwarl von i5 
AnisoL 

Die Ahspahung cincs leri.Buiyl- oder icri.Buiyloxycarbony Ircsles erfokl vor/.ugsweise durch Behandluni: mil ciner 
Satire wie Trilluoressigsaure odcr Sal/satire gegebenenfalls tinier Vcrwcndunti cincs Mosungsmillcls wie Meihy lenehlo- 
rid. Dioxan. Mssigcsier odcr Ml her. 

Die Abspailuni! cincs Phihalylreslcs erlolgi vor/.ugsweise in (iegenwarl von ITyrira/in oder cincs primaren Amins wie 40 
Melhylamin. Mlhylamin oiler n-Buiylamin in eincm Lostintismitiel wie MclhanoL MlhanoL Isopmpunol. Toluol/Wasser 
oder Dioxan bei Temperaluren /wischen 20 tind 50"(\ 

l erner konncn crhallenc chirale Vcrbindun^cn der allszemeinen l ormel I in ihre Mnanliomeren und/oder Diasiereoine- 
ren autgeirenni werden. 

So lassen sich beispielsweise die crhallcncn Vcrbindtiniicn der allcemeinen l ormel I. welche in Raeemaien atil'trclen. 45 
nach an sich hekannlen Melhoden (siehe Al linger N. M. und Mlicl li. L. in "Topics in Slereoehemisiry", Vol. 6. Wiley fn- 
lerscienee. 1971 ) in ihre opiischen Anlipixicn und Verbintiunyen der allgcmeincn l ormel 1 mil inindesies 2 asymmeiri- 
schen Koiilensiot Talon icn atil* Ciruntl ihrer physikalisch-chemischen Unierschiede nach an sich hekannlen Melhoden. 
/.. B. durch Chromaloiiraphie und/oder iVakiionierie Krisiallisaiion. in ihre Diasiereomeren auflrennen. die. falls sic in ra- 
cemischer lorm anl'allen. an sch lie Bend wie oben eruiihni in die linanliomcren gelrenni werden konncn. so 

Die ItnaniiomerenirennunL! crlolyl vor/.uirswcise durch Saulenircnnung an chiralen Phasen otter durch Umkrislallisie- 
ren aus eineni opiisch akliven Lostiniisniiiiel odcr durch Umsci/.cn mil ciner, mil der racemischen Verbimluni! Sal/.e odcr 
Deri vale wie /.. B. Hsier ixler Amide biidenden opiisch akliven Subslan/.. insbesondere Siiurcn und ihre akiivierlcn Deri- 
vaie oder Alkohole. tind Trcnncn tics aul dicsc Wcise erhallcncn (jemisches iliasicrcomerer Sal/e oderDerivalc. /. \l. auf 
(irund von vcrschicdcnen I osliehkeilen. wobei aus den reincn diasiereomeren Sal/en ode F4Derivaicn die freien Aniipvv ss 
den durch Minwirkuny geeigneier Millcl freigesei/i werden konncn. Bcsonders gebrauehliche. opiisch aklive Saurcn sind 
/. B. die D- und L-l vrmen von Weinsaure, Diben/.oy!weinsaure, Di-o-Tolylweinsaure, Apfelsaure, Mandelsaure. C'amp- 
hcrstiironsatirc. ( iluiaminsaurc. N-Acely l-gltilaminsatirc. Asparaginsatire. N-Acciyl-asparaiiinsaurc vxlcr ('hinasatirc. 
Als opiisch akliver Alkoht^l konimi beispielsweise (-f )- oder I )-Menthol und als opiisch akiiver Acylresl in Amiden bei- 
spielsweise der ( + )- oder ( l-Menlh} loxycarbony Iresl in Beirachi. W) 

Dcswciieren konncn die crhallcncn Vcrbintlunjien der l ormel I in ihre Sal/e. insbesondere ftir die pharma/.eulischc 
Anwcndung in ihre physiolo^iseh veririiclichen Sal/e mil anorganischen oder or^anischen Siiurcn. Liberie liihrt werden. 
Als Siiurcn kommen hicrfiir beispielsweise Sal/siiurc. BroniwasscrslolVsaure, Schwelelsaure. Phosphorsiiure. l'umar- 
saurc. Bcrnslcinsaurc. Milchsaurc. /iironensaure. Weinsaure oder Malcinsiiurc in Beirachi. 

AtiBerdem lassen sich die so crhallcncn neuen Verbindtiniicn der l 'ormel I. Talis diese cine Carboxy ijrtippe enihallen. 65 
szewunschlcnlalls anschlie^end in ihre Sal/.e mil anoriianischcn otler organischen Basen. insbesondere fur die pharnia- 
/.eulischc Anwomlunu in ihre physiolouisch veririig lichen Sal/.e. iiberfuhren. Als liasen kommen hierbei beispielsweise 
Nalriumhydroxid. Kaliumhydnnid. ( yclohcxvlamin. Hihanolamin. Diclhanolamin und Trieihanolamin in Beirachi. 
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Die als Ausgangsprodukte verwendeien Verbindungen der allgemeinen I : ormcln I his VIII sind leilweise liieralurbe- 
kanni oiler man erhall diese naeh lileraiurbekannien Vert'ahren odor vverden in den Beispielen besehrieben. 

Wie bereiis eingangs erwahni, vveisen ilie neuen Verbindungen derallgemeinen Forme! I werivolle pharmakologisehe 
Higensehafien auf. insbesondere inhibierende Wirkungen auf versehiedene Kinasen und Cyelin/CDK-Komplexo. auf die 
•s proliferaiion kuhivierier hurnaner Tumor-Zellen sowie naeh oraler (.label aul' das Waehsiuni von Tumoren in Naekimau- 
sen. die mil humanen Tumor/.ellen inli/.ieri worden vvaren. 

Die Pruning der neuen Verbindungen aul' ihre biologisehen Higensehafien vvurde heispielsweise in folgenden Tesien 
durehgefiihri: 

in Tesl ] 

Inhibierung von Cyelin/CDK-lin/.ym. -Akfiviiai in vilro 

High l'ive ixi Insekien-'/ellen ( BTI-TN-5B 1 -4). die mil einem hohon Tiler an rckombinunicm Baeulovirus inli/.ieri wa- 
is ren. wurden fiir die lVodukiion von akiiven humanen Cyelin/CDK Iloloen/ymen benui/.l. Dureh die Vervvendung eines 
Baeulovirus- Vekiors. der /wei Promoter enihieh (polyhedrin enhaneer promoter. plO-enhaneer promoter), wurden (iST- 
lagged Cyeline (/. B. Cvelin Dl oder Cvelin 1)3) mil der enlspreehenden IIis,Hagged CDK-Uniereinheii (/.. B. fur 
CDK4 oderCDKo) in derselben /elle exprimierl. Das aklive IToloen/yrn vvurde dureh Allinitals-Chromalographie an 
Glulalhion-Sepharose isoliert. Rekonibi names (JST-iagged pRB (aa 379 928) wurde in H. eoli produ/.iert und dureh A I - 
:o linilals-Chromaiographie an Cluiathion-Sepharose gereinigl. 

Die Stibsiraie. die fur die Kinase-Assays verwendei wurden. hingen von den spe/.ilisehen Kinasen ab. Tlislone T T 1 
(Sigma) wurde verwendei als Subslral fur Cvelin P7CDK2. Cvelin A/CDK2, Cvelin B/CDK1 und fur v-Cyeiin/CDK6. 
c;sVlagoc.l pRB (aa379-|28) wurde verwendei ils Subslral fur Cvelin DI/CDK4, Cvelin D3/CDK4. Cvelin D1/CDK0 
und fiirYVelin D3/CDK6. 

25 I.ysale der mil rekmuhinanten Baeulovirus-inli/.ierlen Insekien-'/ellen oder aueh rekombinanie Kinasen (erhalien aus 
den Lvsaien dureh Reinigung) wurden /.usammen mil radioakliv markierlem ATP in (iegenwari eines geeignelen Sub- 
strates mil versehiedenen Kon/enirahonen des Inhibitors in einer l^igen DMSO-Losung (Dimeihylsullbxid) 45 Minu- 
len iang hei 3<)"C inkubieri. Die Subslral Proleine mil asso/.iierler Radioakiiviiiil wurden mil .WigerTCA (Triehlores- 
sigsaure) in hvdrophoben PVDF mulli-well Mikroiiier Plauen (Millipore) oder mil 0.5'* iger Phosphorsaure-Losung auf 

M) Whatman PS 1 Fillern ausgefalh. Naeh /ugabe von Seimillalions-Tliissigkeil wurde ilie Radioakiiviiiil in einem Wallaee 
1450 Miemhela Flussig-Seinlillalions-/ahler gemessen. pro Kon/eni ration der Snbsian/. wurden Doppel-Messiingen 
durehgefiihri; ICs,rWerle fiir die Hn/ym-Inhibiiion wurden bereehnei. 

Test 2 

>5 

Inhihierung der Prolileraiion von kultivierien humanen Tumor/el len 

Zellen der Leiomyosareonia Tumor/.e!l-Linie SK-UT-IB (erhalien von der Ameriean Type Culture Colleelion 
(ATCC)) wurden in Minimum Hsseniial Medium mil nichi-essenliellen Aminosauren ((iibeo), ergiin/.l mil Nalritim-Py- 

40 nival ( 1 mMol). Cluiamin (2 niMoh und 10'* loialem Rinderserum ((.iibeo) kuliivieri und in der log-Waehstumsphase 
geerniei. Ansehlielknd wurden die SK-IJT-1 B-/ellen in Cyloslar® mulli-well Plaiten (Amersham) mil einer Diehie von 
4000 eells per well eingebraehl und iiber Naehi in einem Inkubaior inkubien. Versehiedene Kon/eniralionen der Verbin- 
dungen (gelosl in DMSO: Hndkon/.eniralion: iVA ) wurden m den /ellen /ugegehen. Naeh 48 Slunden Inkubaiion wurde 
l4 C-Thymidin i Amersham) /.u jedem well /.ugesei/.L.und es wurde weiiere 24 Slunden inkubien. Die Menge an t4 C-Thy- 

45 niidin. die in (iegenwari des Inhibitors in die Tumor/ellen eingebaul wurde und die die Zahl der /ellen in tier S-Phase re- 
praseniierl. wurde in einem Wallaee 1450 Mierobela Tlussig Seiniillalions /abler gemessen. K^o-Werte fiir die Inhihie- 
rung der Proliferation (= Inhibieruni! von eingebauiem l4 C-Thymidin) wurden unier Korrekiur fiir die Iliniergrund- 
si ranking bereehnei. A Me Messungen wurden /weifaeh ausgefuhrt. 

so Tesl 3 

In vivo lilVekie an Tumor-iragenden Naekimiiusen 

\[f /ellen |SK-UT-1B. oder non-small eell I.ungen- Tumor NCI-TT460 (erhalien von ATCC)| in einem Volumen von 
55 0.1 ml warden in miinnliehe und/oder weibliehe Naekmiause (NMRI nu/nu; 25 35 g: N =4U 20) subkuian inji/ierl: al- 
lernaliv wurden kleine Siiiekehen von SK-UT-IB- oiler NCI-II460-/el Ik lumpen subkuian implantieri. Mine bisdrei Wo- 
ehen naeh Injeklton b/.w. Implanlaiion wurde ein Kinase-Inhibiior laglieh fiir die Dauer von 2 bis 4 Woehen oral (per 
Sehlundsonde) appli/.ien. Die Tumor-CroBe wurde dreinial pro Woehe mil einer digitalen Sehiebiehre gemessen. Der lil- 
feki eines Kinase-IIemmers auf das Tunior-Waehstum wurde als Pro/eniinhibierung im Vergleieh /.u einer mil Plaeebo 
r>o hehandelien Koniroll-Oruppe bestimnii. 

Die n'aehfokenden Tabellen 1 und 2 enihalien Mrgebnisse der Tesie 1 b/.w. 2: 



r>5 
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'label It- 1 l'1'csi 1) 



Verbindung 
(Beispiel Nr . ) 


Hemraunc von Cyclin D1/CDK4 
ICs 0 [AtM] 


14 . 1 


0.15 


18 . 2 


1.4 


14 .2 


0.0066 


4 . 9 


0.055 


2.5 


1.0 


Tahelle 2 (Tesi 2) 


Verbindung 
(Beispiel Nr. ) 


Keramung der Proliferation von 
SKUT-IB-Zellen: ICq 0 l^M] 


3 . 12 


0.40 


3 .18 


0.22 


8.3 


1.3 


4 .11 


0.53 


2.5 


0.34 



l'olgendes lirgebnis wurdc ini Tesl Nr. 3 (in vivo) er/.idl: 
Die Applikalion |1 x laglich 10()mg/kg p.o. der Verbindung aus Beispiel Nr. 2.5: /.wci Wochen lang| an mannlichen 
Nackimausen (n = 9) crgah cine signilikanic Redukiion der TumorgrolSe uni 65'* (p < 0.05). 

AulCIrund Hirer biologischen liigensehaficn eignen sich die ncucn Verbindungen der allgenteinen lorniel [. deren Iso- 
nierc uml deren physiologisch veriragliehe Sal/.e /.ur Behandlung von Hrkrankungen an Mensch and Tier, die dureh c\- 
/essive oder ;inoniale 7d I proliferation eharakierisierl si nd. 

/u solchen ltrkrankimgen gehoren (ohne Anspruch auf Vollsliindigkeil) : Virale Inlektioncn (/. B. HIV unit Kaposi 
Sarkonia): Hm/.imdung und Auioimmun-lirkrankungen I /.. B. (blilis. Arlbrilis, Ai/heinier lirkrankungXilomeruioneph- 
riiis und Wund-ITeilung); bakioricllo. fungale und/oder parasiliire Inlekiioncn: T.eukamicn. Lymphoma und solide Tu- 
more; I laui-lirkrankungcn {/.. B. Psoriasis i : Knochen-lirkrankungen: kardiovaskulurc lirkrankungen (/.. B. Resienose 
und Hypertrophic), lcrner sind sic niil/.lich als Sehui/ von prolilericrenden /ellen (/.. B. ITaar-, Iniesiinal-. Blui- und pro- 
genilor-/ellen) gegen DNA-Schadigung dureh Sirahlung. UV- Be hand lung unii/oder /.yioslalischcr Behandlung. 

Die ncucn Verbindungen konncn /ur Kur/- oder Lang/eit behandlung der vorsiehend erwahnien lirkrankungen gege- 
henenlalls audi in Konibinaiion mil andcrcn "Slalc-ol'-lhc-ari" Verbindungen vcrwendel vvcrden. 

Die /ur lir/iclung einer entspredienden Wirkung erfordcrliehe Dosierung belragl /.weckmaKigerweise bei iniraven- 
oserGabe ().} his 30 mg/kg, vor/.ugsweise 0,3 bis 10 mg/kg, und bei oraier ( labc 0,1 bis 100 mg/kg, vor/.ugs\veise0,3 bis 
30 mg/kg, icweils 1 bis 4 x laglich. nier/.u lassen sich die crlindungsgcniaB hergesiclhen Verbindungen der l orniel I. gc-^ 
gebcnenlalls in Konibinaiion mil anderen Wirksubslan/en, /.usammen mil einem oder mehreren inertcn ubliehen Trager- 
siolTcn unuVoder Verdunnungsmiiteln, /.. B. mil Maissiarke. Milch/.uckcr. Rohr/uekcr. mikrokrisialliner /el I u lose, Ma- 
gnesiumslearal. Poly vinylpyrrolidon. Zitronensaure, Wcinsaure. Wasser. Wasscr/I-lhanoL Wasser/Cllyeerin. Wasscr/Sor- 
bit. Wasser/Polyeihy lcnglykoL Propylenglykol. ( eiylsiear\ lalkohol. (arboxynielhyleelluiosc oder leiihahigen Subsian- 
/.en wie TTari Tell oder deren geeigneien (icmischen. in uhliche galenisehe Zubcreilungen -u4e Tabletlen. Dragees. Kap- 
scln. Pulvcr. Suspcnsioncn, /apfehen oder als I.osungen fur Injektioncn oder fnfusionen einarbciicn. 

Die naehlolgcnden Beispiclc sollcn die lirlindung naher erlauiern. hierbei werden lolgende Abkiir/.ungen vcrwendel: 
Boe = lerl.Bulvlowcarbonvl- 
B/.l = Ben/yl ' 
CU : C\ : = Meihylenchlorui 
DBU = 1.8-Dia/.abieyelo|5.4.0|undcc-7-cn 
DC = Dunnsehiehlehromaiogramni 
DM1 : = Dimeihylformamid 
DMS() = Dinicihylsullbxid 
liiOAe = lilhvlaceial 
lilOTT = liihanol 

IK)Br = N-nyvlro\y-lTT-bcn/.olria/ol 
Hiinig's Base = N-lilhyl-N,N-diisopropyl-amin 
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McOIT = Methanol 
MS = Massenspeklrum 

TBTU = (^(Ikn/xMria^l-l-yh-N.N.^N'-ieirjineihyluroniiirii-lelralluorhoral 
TTT1 ; = leirahydrofuran 
5 I'j = rnnemcmperaiur 
/, = Ben/yloxyeurbonyl 
(/); {]{) - Konliguralion 

10 TTerstellung dor Ausgangsvcrhindunggcn 

Beispiel A 
l-Acciyl-2-indolinon 

is 

ITergeslelll (lurch 3-siiindiges lirhil/en von 2-fndolinon mil 1 Aquivaleni Acelanhydrid in einem Bad von 1 7()"C' unler 
RiicklluB. 

Ausheule: der Theorie; 
Sehmel/punkl: 129 13l) 0 (\ 

20 

Beispiel B 

1 - A ee 1 y I - 3- { 1 -e I ho x y- 1 - phe n y 1 1 ne i hy I i i ie n } - 2 - i ndo I i non 

25 TIergesielli dureh 22-siiindiges lirhil/en von 3 Aquivalenien l-Aceiyl-2-indolinon mil 0 Aquivalenien Onhoben/oe- 
saurelrielhylesler und Acelanhydrid in einem Bad von lOO'T unler RiieklluB. Naeh liindampfcn ini Vakuum wird der 
Riieksiand mil Pelrolciher versct/i. Naeh Siehen liber Naehl lillricrl man das ausgcl'allene Produki ab nnd iroeknei es bei 
()()"('. 

Ausheule: ca. (\l r << der Theorie. das Produki enihall ea. 25 bis 34'/f l-Acely l-2-indolinon. 
*o Sehmel/punkl 123 129"C « bei einem Anieil von 34 ^ an l-Aeeiyl-2-indolinon). 

Aus dem obigen (iemWch wird dureh Versei/en mil Klhylacelal. Ausschiilleln mil verdiinnier wiiBriger Nairiumkarbo- 

nal-T.osung, mil Wasser und dureh Abfilirieren ein ungelosler Anieil isolierl. der das reine Produki darsielli. 

Sehmel/punkl : 187 189'V: 

C0TI17NO.1 
as Bereehnel: 

('74.25; II 5.57; N 4.50: 

( iefunden: 

C 73.95; H 5.57; N 4.53. 

40 Beispiel 0 

3- { 1 - 1 ii box y - 1 - phen y I mel h y I i den } - 2- i ndol i non 

Man suspendieri das im Beispiel B erhuliene Gemisch besiehend jus (W/i l-Aeeiyi-3-{ 1 -eihoxy-1 -phenyl mei by li- 
45 den}-2-indolinon und 34'/r l-Acciyl-2-indolinon in Kthanol (8 ml/g), gibi 2 Aquivalenie 4N Nuironluugc hin/.u und ruhn 
hei Raunilemperaiur 1 .5 Slundon. Naeh Zugube von Wasser (25 ml/g> wird der ausgcfallene Niedersehlag ablillrierl, mil 
Wasser und wenig lilher gewasehen und bei 8()"C geirocknel. 

Ausheule: 8<)'/r der Theorie < be/ogen aul den eingesel/.ien Anieil an l-Aceiyl-3-{ l-eihoxy-l-phenylmelhyliden}-2-in- 
dolinon); 
so Sehmel/punkl 108 109T: 

Bereehnel: 

V 70.%: TT 5.70; N 5.28; 
(iefunden: 

55 C 70.09: TT 5.02; N 5.23. , 

Beispiel D 
1 -Aeeiyl-5-niiro-2-indolinon 

60 

TTergeslelll dureh Umsei/.ung von l-Aceivl-2-indolinon in kon/enlrierler Sehwefelsaure (5.7 ml/g) bei llf( 1 mil 1. 1 
Aquivalenien Ammoniumnilrai. das man porlionsweise unler Riihren /ugibl. Naeh linde der /.Ligabe riihn man noeh 
15 Minuien. gieBl dann uuf 1 lis wasser. iihrierl den Niedersehlag ab, wusehl ihn mil Wasser und losl ihn in liihvlaeeial. 
Die organisehe Phase wird mil Wasser ausgeschulieh. geiroeknei. Iihrierl und im Vakuum eingedampfl. Der Mindampl- 
r>5 riieksiand wird mil Pelrolciher verruhri. 
Ausheule: 93'* der Theorie: 
Sehmel/punkl: 154 156T: 



DE 198 15 020 A I 



Berechnei: 

(\54.55:TT3.66:N 12.72: 
(lef unden: 

C" 54.30: IT 3.67; N 13.00. 

Bcispiel 1: 

l-Acelyl-3-{ l-LMho\y-l-phcnylnicihvliik*n}-.S-niiro-2-imlolinon 

TTcrsicstclli dureh 2.5-siiindigcs Hrhii/en von 3 Aquivalenten l-Aceiyl-5-niiro-2-indolinon mil Onhobcn/ocsaurc-iric- 
thvlesier und 8 Aquivalcnien Aceianhydrid in einem Bail von 100T unicr RiicklluB. Man kuhll ini liisbad, tugi Peiro- 
Iclhcr /u und ruhrl 1 Slunde. Die l'estsubsian/ wird lillricri. mil Peirolclhcr und Hi her gewaschen und hei 00"C geiroek- 
nei. 

Ausheuie: 77'# der Theorie; 
Schmcl/punki: 235 238"('; 

(WIn>N : 0 5 
Berechnei: 

V 64.77; IT 4.58; N 7.95: 
(lef unden: 

C 64.00: TT 4.59: N 7.99. 

Bcispiel 1' 

3-{ 1-Hihoxy- 1 -phony Imeihy liden)-5-niiro-2-indolinon 

7x\ einer geruhrlen Mischung von l-Aeeiyl-3-{ l-eiho\y-l-phcnyhneiliylidcn}-5-niiro-2-imiolinon in Meihylenchlo- 
rid ( 1 1 ml/iJL ) und HlOTT (8.5 ml/g) gibi unlcr Hiskuhlung iropfenvveise 1.5 Aqtiivalentc IN Naironlauge. so dati die In- 
nenlemperalur 14 bis 17"C niehl iibersieigl. AnsehlieLScnd ruhrt man noch 0.5 Si unden hei Raumtcmperaiur und enil'crni 
das Meihylcnchlorid dureh Hindampfcn im Vakuum bci eincr Badiempcralur von MYV. Man liigl Wasser /u (11 ml/g) 
und ruhrl gin dureh. Dor Niedersehlag wird lillricri. mil Wasser. Isopropunol und /.ulci/i mil Hiher gewaschen und bci 
100"C gel rock nel. 
Ausheuie: S6'# der Theorie: 
Schmcl/punki: 239 240"C: 
C' l7 TI l4 N : () a 
Berechnei: 

('05.80: IT 4.55: N 9.03: 
(Jcfunden: 

(' 65.45: TT 4.43: N 8.81; 

Bercchnci: 

Molpeak M* = 3I0: 

Gel'undeii: 

Molpeak M + = 3H). 

TTersieliung der Hndverbindungen 
Bcispiel 1 

3-{(/j-ld(Tndol-5-yl)aniino|-l-phcnyhneHiyliden)-2-indolinon 

Man erhii/l 0.307 g (1 mMol) l-Acetyl-3-{ l-ciho\y-l-phenylmcihylnlen}-2-indolinon und 0.400 nig "3 mMol) 5- 
Amino-indol in 10 ml Toluol 1 Siunde unier RiicklluB. Man dampti im Vakuuniein und verieill den Hindaniplrueksiand 
/.wischen HiOAc und Wasser. Aus iter organischen Phase erhali man naeh Troeknen, Mhrieren und Hindampfcn im Va- 
kuum ein /.ahes 01. das man durch Saulcnchromaiographic an Kicselgel mil dem ltluens HiOAc/Peirolciher ( 1 : 1) rei- 
nigt. 

Ausheuie: 0. 1 1 g ( 3 1 v ?< der Theorie ): 
Sehmel/punki 2(»3 265T: 
(':.JTi7NiO 
Bercchnci: 

C 78.01: TT 4.88: N 11.96; 
GeUinden: 

('78.28 IT 4.91; N 11.76: 
Bereehnei: 
Molpeak M + = 351: 
(ief unden: 
Molpeak M + = 351. 

Analog Bcispiel 1 wurde Iblgonde Verbindung erhalien: 
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1.1 ;M(/>H(l-Melhyl-ben/.imida/^^ x - IT :° 

ITergesielll durch Hrhii/cn von 1-Aceiyl-3-{1-elhoxy-^^ Lind 2 Aquivalcnicn 5- 

Amino- l-meihylben/.imida/ol vom Schmelzpunki 158 I60"G in DMT wuhrcnd 1.5 Suindcn hoi 120V. anschliclSende 
5 Ausfallung mil Wasser und Digerieren in MeOTI. 
Aushcuic: OO'tf dcrThcoric: 
Schmcl/punki: 307 308V: 

Berechnei: 
io G 68.64; IT 5.51 : N 13.92; 
Gcfundcn: 

G 68.65; IT 5.51: N 13.85; 
Bercchnct: 
Molpcak M + = 3o6: 
IS Gcfundcn: 

Molpcak M + = 366. 

Bcispiel 2 

3-{(/)-1 -|(2-[nda/.ol-5-yl)amino|- 1 -phony lmcihylidcn}-2-indolinon 

20 

Man crhii/J 0.307 g (1 niMoI) l-Acelyl-3-{ l-cihoxy-l-phcnylmcihylidcn)-2-indolinon uml 0.400 mg i3 niMol) 5- 
Amino-inda/.ol in 5 nil DM1 : 2 Suindcn hci 120V. Man verdunni mil Washer und exirahicri mil MiOAc. Die organische 
Phase wird dreimal mil Wasser ausgeschiillell. gciroeknei. lillrieri und im Vakuum eingcdampfi. Der olige liindampl- 
riicksiand wird in McOf T gclosi. Man sei/.i unler Hiskiihlung 2 ml IN Nalronlaugc /u und riihn 1 Siunde bci Ruumiem- 
25 peraiur. Man dampll im Vakuum his lasi /ur Troekne ein, sei/i Wasser /.u, lilirien die I'esisubslari/ ah, vvasehl sie mil 
Wasser, unddigericri sie mil MeOTI. Man reinigi sie dutch Saulenchromalographie an Kieselgel mil dem liluens ItiOAc. 
Ausbeuie: 0.15 £ <42 r v dcrThcoric); 
Schmcl/punki: 287 289V: 

g :: ii i6 n 4 o 

M) Berechnei: 

V 74.98; IT 4.58; N 15.90; 
Gcfundcn: 

('74.58; II 4.75; N 15.55; 
Berechnei: 
.15 Molpcak M* = 352; 
Gcfundcn: 
Molpcak M + = 352. 

Analog Beispiel 2 wurden folgende Verbindungen erhalien: 

4o 2.1 3-{(/J-lH<2-Inda/.oU6-vl)ariuno|-l-phenyltncthyliden)-2-indolinon x 0.75 TI>() 

TTergesielll aus l-Aceiyl-3-{ l-eiho.\y-l-phenylmelhyliden}-2-indolinon und 3 Aquivalcnicn 6-Antino-inda/ol in 
DM1' und anschlietfende iiehandlung mil IN Nalronlaugc in MeOU. 
Aushcuic: 42'* dcrThcoric: 
45 Schmcl/punki: 307 308V. 
( , ::TI lfl N 4 Ox().75 TT : () 
Berechnei: 

G 72.21:114.82; N 15.31; 
Gcfundcn: 
50 (' 72.29; TT 4.47: N 15.62: 
Berechnei: 
Molpcak M + = 352: 
Gel unden: 
Molpcak M + = 352. 

55 ~~ 

2.2 3-{(/)-lH(2-Oxo-indolin-5-yl)a!uino|M-phcnylnieihytidcn}-2-indolinon x 0.2 TM) 

ITergeslelli aus l-Aceiyl-3-! l-eiho\y-l-phenyhnelhyliden)-2-indolinon und 3 Aquivalcnicn 5-Amino-2-indolinon 
vom Schnicl/punkl 194 195 V in DM1 ; und anschlicBende Behandlung mil IN Nalronlaugc in MeOIT. 
()0 Aushcuic: M'# dcrThcoric: 
Schmcl/punki: 288 290V: 
(' : dT l7 N,0 : x<)2TT : 0 
Berechnei: 

C 74.45: 114.73; N 11.33: 
65 Gcfundcn: 

G 74.46: II 4.67; N 11.30; 

Berechnei: 

Molpcak M* = 3 07: 
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(icl'unilcn: 
Molpcak M + = :>o7. 

2.3 3-{(X)-l-|i LZ.^^-'lcirahydrcvchinolin-rj-yhariiinol- l-phcnylnicihvli(icn J-2-irnlolinon x0.5 TT : () 

TTcrgcsicIll aus 1-AclMvI->{ l-ciho\v-l-phcnvlnicihylidcn}-2-indolinon unit 3 Aquivalenien von 6- Amino- 1 ,2,3.4-tc- 
irahvdro-ehinolin | Iicrszcsicl li durch ITydricrung von 6-Amino-ehinolin| in DMF unit anschliclknde Behandlung mil IN 
Nalronlauge in MeOII. 
Aushcuic: 54'<f dcrTheoric: 
Schmcl/punki: 229 2MYV: 
(V^iN^xdoTW) 
Bcrcchnci: 

('70.57: IT 5. 89: N 11.16: 
Gel'unden: 

(' 76.7xlT5.60: N 10.%; 
Bcrcchnci: 
Molpcak M* = 3<>7: 
Ge funded: 
Molpcak M + = 367. 

2.4 3-{(/)-l-|4-( lTT-Inu(la/.tM-4-yl)anilino|-i-phcnylincihyliitcn)-2-inilolinon 

ITeniesielll ans l-Acclyl-3-{ 1 -cihow- 1 -phenylmethvliden)-2-indolinon und 1.5 Aquivalenien 4-( 1 IT-Imida/ol-4-v I )- 
anilin in DM1 ; und ansehliclknttc Ikhandlunj! mil IN Nalronlaugc in MeOII. 
Aushcuic: o8'.# derTheorie: 
Schmcl/punki: 280 285T: 

Bcrcchnci: 

(' 76.17: FI 4.79: N 14.80: 
(ie funden : 

(' 75 83: II 4.83: N 14.62: 

Bcrcchnci: 

Molpcak M* = 378: 

(refunded: 

Molpcak M + = 37S. 

2.5 3-{(/)-l-|4-< lN-Inuda/.v>l-4-\l)^milino|-l-pheny!nielhylii!en}-5-niiro-2-indo|inon x TM) 

TTcrgeslelll aus l-Aeeiyl-3-{ 1 -elhoxy- 1 -phenylnieihy liilen }-5-niir«>-2-indolinon und 1.5 Aquivalcnicn 4-( 1 IT-Imida- 
/.o!-4-vl)-anilin in DM1 ; und anschlielknde Ikhandlung mil IN Naironlauiie in McOIT. 
Aushcuic: 59'/* derTheorie: 
Schnicl/punki: 308 31 IT: 
C'^IIiTNsO.iX IU) 
Bcrcchnci: 

(' 65.30: II 4.34: N 15.86: 
(refunded: 

C 65.40: IT 4.29: N 15.77: 

Bcrcchnci: 

Molpcak M*=423: 

Gelunden: 

Molpcak M + = 423. 

IkispicI 3 

3-{(/J-1-|(lkn/inrida/.ol-5^vl)amino|-1^ IM) 

Man crhii/.l 0.307 s: (i mMol) l-Acciyl-3-{ 1-cihoxy- 1 -phenylnieihy lidcn}-2-indolinon und 0.400 mg i"3 mMol) 5- 
Amino-ben/imida/ol voni Schmcl/punki 169 170T in 5 nil DM1 : 1.5 Siunden hei 120"(\ Man vcnUinni mil Wasscr 
und cxirahicrl mil lilOAc. Die organischc Phase vvird drciina! mil Wasscr ausgcsehiiiieh, geiroeknei. lillricrl und im V u - 
kuuni cingedampli. /uni oligen Mindanipfriicksland gihi man 20 nil McOTI und 2 ml IN Naironlaugo und riihrl 1 .5 Siun- 
den hci Raumicnipcrauir. wobci F.osung cinlriil. Man dampfi im Vakuum cin und schultch den Hindampfriicksland mil 
Wasser/Meihylenehlorid. Den ungclosien Teil lillricrl man ah. waschl ihn mil Wasscr. digerierl ihn mil MiOAc und irock- 
ncl ihn hei 8<)T. 

Aushcuic: 0.19 g 154'.* der Theorie): 
Sehmel/.punki: 287 289T: 
( , :: II Ift N 4 0x().5TI : 0 
Bcrcchnci: 

('73. 10: II 4.74: N 15.50: 
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tie I'u ru ion: 

('73.43: IT 4.63; N 15.02: 
Bcrcchncl: 
Molpcak M + = 352: 
5 Cict'urulcn: 

Molpcak M* = 352. 

Analog Beispiel 3 wurden Ibl^ende Verbindungen erhallen: 

3. 1 3-{(/)-l-|( l-Mcthyl-2-o.\o-2J-dihydro-l^ben/m^ 

10 

TTcrgcsiclh aus l-AcLMyl-3-{1-cihoxy-l-phcnylincihylidcn}-2-indolinon und 3 Aquivalcnicn rohcm 5-Amino-l-ine- 
ihyl-2-o.\o-2,3-dihvdro- iH-bcn/.inuda/ol in DM1 ; und anschlielkndc Bchandlung mil IN Natronlaugc in McOIT. 
Ausheuic: 63'# dcr Thcoric; 
Sehniel/punki: >340"C; 

Bcrcchncl: 

C 72.24; IT 4.74; N 14.65: 
(iofunden: 

(' 71 .90; II 4.76: N 14.44: 
2i) Bcrcchncl: 

Molpcak M + = 3S2: 
Clcfundcn: 
Molpcak M + = 3S2. 

is 3.2 3-((/)-1-|( l-Melhyl-hcn/jmida/ol-6-yl )aniino|-l-phenylmelhyliden]-2-indolinon 

T Tcrgcslclll aus l-AcelyI-3-{ l-ciho\y-l-phcnylincthylidcn }-2-indolinon und 2 Aquivalcnicn 6-Amino-l-melhyl-ben- 
/irnida/ol voni Schnicl/.punkl 163 165'V in DMT und an sell lie tie ndc Behandlum: mil IN Naironlau^c in McOll. 
Ausheuic: 547/ dcr Thcoric: 
M) Schmcl/punkl: 298 300'V; 
CSJIiscNaO 
Bcrcchncl: 

V 75.39:114.95: N 15.29: 
Cicfundcn: 
*5 (' 75.16; II 5.00; N 15. IS: 
Bcrcchncl: 
Molpcak M + = 366: 
(Id undcn: 
Molpcak M + = 3o6. 

41) 

3.3 3-{i/)-1-|{ l-Mcihyl-bcn/iniida/ol-6-yl)ainino|- l-phcnylmcihylidcn}-5-niiro-2-indolinon x 0.4 f M) 

1 lergeslclll aus l-Acclyl-3-( l-clho\v- 1-phenylmelhy liden )-5-nilro-2-indoiinon und 1.1 Aquivalcnicn 0- Amino- 1- 

meihvl-benzimida/ol vom Schmcl/punkl 163 H)5"C in DM1 ' und anschlietiendc Bchandlung mil IN Naironlauge in 
45 McOIT. 

Ausheuic: 830J dcr Thcoric: 

Schmcl/punkl : 12VV: 

C.JI^NsO^xlUTM) 

Bcrcchncl: 
so ('65.98:114.28: N 16.73; 

(3e I undcn: 

C 66.29: IT 4.36: N 16.40; 

Bcrcchncl: 

Molpcak M + =411: 

.s.s (id undcn: — - 
Molpcak M + = 4I1. 

3.4 3-{(//)-l-H(Miinolin-6^v!)aiuino|-l'phcnyhnc!hylidcn}-2-indolinon 

60 TTcrgcsiclh aus l-Acclvl-3-{ l-clhoxy-l-phcnylniclhylidcn}-2-indolinon und 3 Aquivalcnicn 6-Amino-chinolin in 
DM1 ' und anschlietfende Behandlung mil IN Naironlauge in McOIT. 
Ausheuic: 5<K'f dcr Thcoric; 
Schmcl/punkl: 271 272' , ('; 

65 Bcrcchncl: 

(' 79.32: IT 4.72: N 11.56; 
Gcfunden: 

C 78.98; TT 4.66: N 11.68: 
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Bcrcchnel: 
Molpcak M + = 3o3: 
(iel'iinden: 
Molpcak M* = 3<>3. 

3.5 3-{(/)-l-|(2-Oxo-1.2,3.4Mcirahydro-chinoiin^ x 0.2 f T-0 

ITergcsiclll aus l-Aceiyl-3-{ 1-ciho\y-l-phcnylmcihyliiicn}-2-inik)linon. 2.5 Aquivalcnicn 6-Amino-carbosiyryl x 
IICI voni Schmcl/punki >300T und 5 Aquivalcnicn N-lilhyl-diisopropy laniin in DM1' unci ansehlietiende Behandluni! 
mil IN Naironlaugc in McOH. 
Aushcuic: 98'* dcr Thcoric; 
Schniel/.punkl: 324 325T; 

Bcrcchnel: 

C 74.86: TI5.0S;N 10.91: 
(icl'undcn: 

('74.79: II 5.04: N 10.93: 
Bcrcchnel: 
Molpcak M* = 381: 
(ic fun den: 
Molpcak M + = 381. 

3.6 3- {(/.)- !-|(2-()\o-1^.34-ielrahyJro-chinolin-0-yl)aniino|-l-plK*nylnicihv 

ITergcsielli aus l-Acciyl-3-[ 1-elhoxy- l-phcnylmeihyliden}-5-nilr(v2-iniio!inon. 1.3 Aquivalcnicn 6-Ainino-carbo- 
slyryl x IICI voni Schmcl/punki >30()"(' und 2.5 Aquivalcnicn N-ltihy l-diisopropylamin in DM1 : und anschlicBende Be- 
handlung mil IN Naironlauue in MeOfl. 
Ausbcule: 85' v dcr Thcoric: 
Schmcl/punki: 310 313C; 

Bcrcchnel: 

C 07.60: II 4.25: N 13.14: 
(icl'umicn: 

('67.20: II 4.35: N 12.9S: 

Bcrcchnel: 

Molpcak M' =426: 

(ietunden: 

Molpcak M + =420. 

3.7 3-{lZ)-H<2-0\<vl.2-dihydro-chinoxalm^ TM) 

Ilergesielll aus I-Acciyl-3-( l-ciho\y- 1-phcnylnicihylidcn }-2-imlolinon und 2.3 Aquivalcnicn 7-Amino-2-oxo- 1 . 2- 
dihydro-chinaxoiin voni Schmel/punkl >300' (' in DM1' und anschliclScnde Behandlum; mil 1 N Naironlaugc in McOl I. 
Aushcuic: 59'* dcr Thcoric: 
Schmcl/.punki: 328 33 VV: 
( , : JI l6 N 4 0 : x().5 IK) 
Bcrcchnel: 

C 70.93: II 4.40: N 14.39: 
Gcl'undcn: 

C 70.91: TI 4.48: N 14.35: 
Bcrcchnel: 
Molpcak M + = 38(): 
Cicl unden: 
Molpcak M + = 380. 

3.8 3-{(/j-l-|(Isochinolin-5vvl)aniinohl-phcnyin»elhy!idcn}-2-in(lolinon x 0.2 TM) 

Ilcrgcsielli aus l-Aeciy!-3-{ 1-eihoxy- 1-phcnylmcihylidcn }-2-indolinon und 3 Aquivalcnicn 5-Anrino-isochinolin in 
Toluol und anschlietiende Behandlung mil IN Naironlauge in McOII. 
Aushcuic: MV% dcr Thcoric; 
Schmcl/punki: 249 250"C; 
C :4 n l7 N<Ox0.2 IT : 0 
Bcrcchnel: 

V 78.53: H 4.78: N 11.45; 
(icl'undcn: 

C 78.75: I! 4.74: N 11.06: 

Bcrcchnel: 

Molpcak \r = 3o3: 
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Geftmden: 
Molpcak M + = 363. 

3.9 3-{(/)- l-|(2-Boc-l .2J.4-ieirahvdro-isoehinolin-5-y^^ 0.2 IK) 

5 

TTergcsielh uus l-Accivl-3-{ l-cihoxy-l-phcnvliiiclhyliticn}-2-iniloiinon und 2 Aquivalenien oligem 5-Ainino-2-Boe- 
1.2.3.4-ictrahydro-isochinolin Ihergeslelll aus .vAmino-1 ^ J.4-ietrahydroehinolin-aceiai vom Schmel/punkl 
]43 145 T| in DMF unci anschlicBende Behandliing mil IN Nalronlauge in MeOIT. 
Aushcuic: 39^ dor Theoric; 
io Schmel/punkl 229 230"(\ 

Berechnel: 

C 73.85; TT 0.2S: N 8.91: 
Go f unden: 
is (' 73.79;U 6.38: N 8.64; 
Berechnel: 
Molpcak M* =4o7: 
Get'unden: 
Molpcak M + = 467. 

20 

3. 10 3-{i/)-l-|4-< lTT-Tniida/x>10-yl)anilino|-l-phcnylineihyliden}-2-in(lolinon x 3 TT : 0 

Ilergesielll aus l-Acciy!-3-{ l-elhoxy-l-phcnylnicihylidcn}-2-indolinon und 2 Aquivalenion iMigeni4-i lTI-Imida/ol- 

2-yl)-anilin | frisch hergesielh aus dor cnisprechenden Niiro-Vcrbindung vom Schmel/punkl 310"C| in DM1 ; und an- 
25 sehlieBende Behandlung mil IN Naironlaugc in MeOTT. 

Aushcuic: 29'# dor Theoric: 

Schmel/punkl 320"C; 

C:4n, s N 4 0x 3 TT : () 

Berechnel: 
M) C 66.65; IT 5.59; N 12.95; 

Go f unden: 

C 06.39; TT5.24; N 12.72: 
Berechnel: 
Molpcak M + = 378: 
vS (lei unden: 

Molpcak W = 378. 

3.1 1 3-{(/»-l-|4-( l-MelhyUnT-iinida/olO-yhanilino|-l-plicnylincihvlidon}^-iniiolinon x<) 3 TT : () 

40 Ilergesielll aus 1-AcclykVf 1-oihoxy-l-phenyhneihylidon |-2-indolinon und 3.2 Aquivalenion 4-i 1-Meihvl- ITT-imi- 
da/ol-2-v|)-anilin vom Schmel/punkl 166 1(>8"C in DM1 : und anschlicBcndc Behandlung mil IN Naironlaugc in 

Mcon. ' 

Aushcuic: S6 r ;v dor Theoric; 
Schmel/punkl : 284 286"C: 
45 ( , j.Jb I N 4 Ox().3TTjO 
Berechnel: 

C 75.46: TT 5.22: N 14.08: 
Gel unden: 

G 75.45; TT 5.13: N 13.98: 
50 Berechnel: 

Molpcak M + = 392: 
Go f unden: 
Molpcak M + = 392. 

s.s 3.12 3-{(Z)-l-|4-i 1-Mcfhyl-in-ininl:i/ot-2-yhanilino|-l-phcnvlnici hy lidcn J-5-niim<»-inJohnon x TT-O 

Ilergesielll aus l-Aeeiyl-3-{ l-eiho\y-l-phcn\Imclhylidcn)-5-niiro-2-indolinon und 1.5 Aquivalenion 4-il-Melhyl- 
lTT-imida/.ol-2-vl)-anilin vom Schmel/punkl 1o6 168' , G in 0M1 : und anschlicBcndc Behandlung mil IN Naironlaugc in 
McOTT. 

r>o Aushcuic: 859? dor Theoric: 
Schmel/punkl : 333 334°( 1 : 
(Vti«N,0,xTT : 0 
Berechnel: 

(' 65.93: TT 4.65: N 15.38: 
65 Go f unden: 

G 66.35: TT 4.66: N 15.25; 

Berechnel: 

Molpcak M + = 437: 
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(jefundcn: 
Moipcak M + =437. 

3.1.1 3- ((/,)- 1-|4-< in-lnmia/.ol-2-vl)aniHno|-l-phcnyliiiLMhylii1cn ]-5-niiro-2-indolinon x TT-0 

TTcrircstcih aus l-Aceivl-3-{ l-cihoxy-1 -phony hneihy lidcn)-5~niiro-2-indolinon und 1.5 Aquivalcnicn oligeni 4-( 1TT- 
Imulu/.ol-2-viKinilin | friscii horecslcllt ans dcr cnisprechcndcn Niiro-Vorhindung vom Schniel/punkl 3IO"('| in DM1 
und unschlicticndc Bohandlung mil IN Naironluugc in McOTT. 
Ausheule: 87'* dcrThcoric; 
Schnicl/punki: 195 I98T: 

Be recline l: 

C 05.29; IT 4.34; N 15.87; 
(iel'unden: 

(' ()5.15;TT4:53; N T 15.40; 

Berechnel: 

Moipcak M*=423: 

(.iel'unden: 

Moipcak M + =423. 

3.14 3- ((/)-! -| 3-( lTT-fniula/A>lO-y hanilino|-l-phenylnicihyliden)-2-indolinon x IT : 0 

Iler^osiclll aus l-Acelyl-3-{ l-elho\y- l-pheny!nieihyliden }-2-indolinon und 2 Aquivalcnicn rohem 3-f lll-Imida/ol- 
2-yli-anilin llrisch hergesielh jus dcr cnisprechcndcn Niiro-Verbindung vom Schniel/punkl 198"C| in DMT und an- 
sehlietiende Behandlung mil IN Naironlauge in MeOTl. 
Ausheule: 4(KV dcrThcoric: 
Schniel/punkl: 288T: 
C : 4F]|xN 4 0xn : 0 
Berechnel: 

(' 72.71 ; II 5.08; N 14.13; 
(Iel'unden; 

C 72.04: II 5.00: N 13.82; 
Berechnel; 
Moipcak M + = 378: 
tic! unden; 
Moipcak M* = 378. 

3.15 1 1T-Inuda/.ol-2-yl)anilin<>|-1-phcnylnicih\ liden }-5-nitro-2-imU>linon x 0.5 TI : Q 

ITcrgeslelil aus 1 -Aceiyl-3-f 1 -clho.xy- 1 -phony Imelhyliilen }-5-niiro-2-indolinon und 2 Aquivalcnicn rohem 3-(lIT 
Imida/.ol-2-yl)-anilin llrisch hergeslclll aus dcr cnisprechcndcn Niiro-Verbindung vom Schmcl/.punkl 198"C| in DM1 
und unschlioGcndc Bchandlung mil IN Nalronlauce in McOTT. 
Ausheule: 50'// dcrThcoric: 
Schnicl/.punki: 327 329'C: 
('j4lI,/N,0^ xo.5 IK) 
Berechnel: 

('00.05: IT 4. 19: N 10.20: 
Cielunden: 

C 07.01: 114.20: N 10.20; 

Berechnel: 

Moipcak M + =423: 

(jefundcn: 

Moipcak M + =423. 

3.10 3-{(/)-1-|3-l l-Melhyl-1TI-innda/.ol-2-yl)anilino|-1-phenyhiicihylidcn}-2-i«ioHnon x 0.3 TT : () 

TTergesiclli aus l-Aociyl-3-{ l-clho\y-l-phcny!molhylidcn}-2-indolinon und 2 Aquivalcnicn rohem 3-( 1-Mclhy I — 1 XT 
iimda/.ol-2-yl)-anilin llrisch hergesiolli aus dcr cnisprechcndcn Nilr^-Verbindungl in DM1 und an sell lie Ik ndc Behand 
lung mil IN Nalronlaugc in McOTT. 
Ausheule: 88' ;/ r dcrThcoric; 
Sehmcl/.punki 299 300"C; 
(' : sII:mN 4 Ox0.3 IT : () 
Berechnel: 

C 75.40: 115.22; N 14.08: 
Cielunden: 

('75.01; IT 5.24: N 14.15; 

Berechnel: 

Moipcak M + = 392: 
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(!cf linden: 
Molpeak M + = 392. 

3.17 3-{<Z)-l-|3-< i-Mcdiyl- nT-iiniaa/AM-2-y!)anilino|- l-pheny!eihv x 0.3 IK) 

f> 

TTcrgesielli aus 1-Aeeiyl-3-{ ]-eilK>.\y-l-phenylmcihyliden }-5-niiro-2-indolinon und 2 Aquivalenien rohem 3-< 1-Me- 
i!iyl-in-imida/ol-2-yl)-anilin |lrisch hergcsielli mis dor onisprcchendcn Nitro-Vcrbindungl in DMl'und anschlicKende 
Bchandlun^ mil IN Naironlau^c in McOTT. 
Ausheuic: 81';$ derTheorie; 
io Sehiuel/.pimki 287 289T: 
C : sII|.)Ns0 4 x().3TT : 0 
Berechncl: 

(' (,7.80; H 4.44; N 15.82; 
( Iefunden: 
is (' 67.80; TT 4.46: N 15.56: 
Berechncl: 
Molpeak M + = 437; 
(iefunden: 
Molpeak M* = 437. 

3. IX 3-{(XHl-|4-Upyrrolitiin-l-yl )iiicihyl)anHino|- l-phenylnicihyliiicn}-5-niirc>-2-inilolinon 

ITcrgcslcill aus l-Aeeiy!-3-{l-eHio\y-1-phenyhuLMhyliden}-5-nilro-2-indolinon und 2 Aquivalenien 4-( 1 -Pyrrol idi- 
nyl-nielhyl)-anilin voni Sehniei/punkl 45 50"C in DM1' und anschlieLvnde Behamllunv! mil IN Nalronlauge in MeOTT. 
:s Ausheuic: 54^ derTheorie: 
Sehmel/punki: 227"C; 

Berechncl: 

(' 70.89: TT 5.49; N 12.72; 
>() (iefunden: 

V 70.64: IT 5.61: N 12.67; 
Berechncl: 

Molpeak M+=440: 
Ciefunden: 
vs Molpeak M* =440. 

3.19 ( ieniisch aus 3-{(/)-l-|» 2-liihyl- 1 .2.3.4-ietnihydro-isoehinolin-6-y \ )aniino|- l-phenylmeihyliden)-5-niiro-2-indoli- 
non und 3- {('/)- i-|< 2-liihvl-l .2.3,4-ieirahvilro-isoehinolin-7-\ l)amino|-l -phenylmeihvliden)-5-niir(v2-indolinon x 0.3 

n : o 

41) 

TTergesielli aus l-Aceiyl-3-{ l-cihoxy- l-phenylmeihyliden}-5-niiro-2-indolinon. 1.5 Aquivalenien eines Gemisehes 
von 6-\ind 7-Aniino-2-eihyl-12.3.4-ielrahydr<>-isoehinolinx2 IK'I \om Sehmel/.punki 145 150T und 3 Aquivalenien 
N-Hilnl-diisopropylamin in DMF und anschlietfende liehandhinii mil IN Naironlauge in McOII. 
Ausheuic: 32'f der Theoric: 
45 Sehmel/punki 234 236 M C; 
(Vl:4N 4 O;x0.3TT : O 
Berechncl: 

V 70.02: IT 5.56: N 12.57; 
Ciefunden: 

.so (' 69.84: TT 5.30: N 12.73: 
Berechncl: 
Molpeak M+= 440: 
Ciefunden: 
Molpeak M* =440. 

>s — -- 

3.20Ciemisch von 3- {(/.)- H< 2-Hihyl- 1 ,2.3.4-icirahyilro-isix:hi nolin-6-yl )uniino |- 1 -phenv Imcihy lulcn }-2-indolinon und 
3-{(Z)-l-|(2-liihyi- 12.34^ x U<) 

Heruesleill aus l-Aeeiyl-3-{ l-elho\y- l-phenylmelhylidenJ-2-indolinon. 1.5 Aquivalenien eines (iemisehes von 6- 
m und 7-Amino-2-eihvl-1.2.3.4-ieirahydro-isoehinolin x 2 I TCI voni Sehmel/punki 145 150'C und 3 Aquivalenien N- 

Mlhvl-diisopropvlamin in DM1* und anschlietiende Ikhandlung mil IN Naironlauge in MeOTT. 

Ausheuic: 48'a der Theoric: 

Sehmel/punki: 222 223T: 

( >TI: 5 N;Ox0.4!I;0 
C>5 Bereehncl: 

C 77.55: TT 6.46: N 10.43: 

(iefunden: 

(' 77.70: TT 6.32: N 10.29: 
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Bereehnei: 
Molpeuk M + = 395; 
Ciclundcn: 
Molpeuk M + = 395 

Ikispicl 4 

3-(i/>- l-|(2-I:lhv>xycarbonylmcihyl-l .3-dio\o-isoindolin-5-yh-aniino|-l-phcnylincihyliiicn}-2-inilolinon x 0.5 IM) 

Man crhii/.i 0.80 ii (3 mMo!) 3-{ l-Kihoxy-l-phenylmeihy liden}-2-indolinon undo. 87 g (3.5 mMol) 5-Amino-N-ci- 
hoxyearbonyhneihyl-phlhaliimd voni Schmel/.punkl 172 173'V in 10 nil DMFje /.wci Slunden bci 120"(\ bci 140 M (' 
und bci 150"(\ Man gietil aul' liiswasser und exlrahieri mil HtOAc. Die organischc phase vvird mil Wasser gewuschen. 
iicirocknei. liliricn und im Vak u u 1 1 1 t'l ic i n^ct ia r 1 1 p ll . Dei halbl'esie 1 :i i u laniplVticksi urul vvird in 15 ml HiOTI leichl er- 
wurnti. vvohei Krislailisalion erfolcJ. Das Krislallisai vvird liliricn und bei 80°C geiroeknel. 
Ausbeule: 0.39 U (2X'.v der Theorie); 
Schmcl/punki: 203 260"C: 
(yi^NAxl).? IT : () 
Bereehnei: 

C 08.06: TT 4.05: N 8.82: 
Ciclundcn: 

(' 08. 14; IT 4.02: N 9. 13: 

Bereehnei: 

Molpeak M + 4<>7: 

Ciclundcn: 

Molpeak M + = 4o7. 

Analog Ikispicl 4 wurden t'okende Verbinduncen crhallcn: 

4.1 3-{l/J-H(2H3-Iiihoxycarbonyl-pm 

ITergesielll aus 3-{ l-l*lhoxy-l-phenylmelhy!idcn }-2-indolinon und 1.2 Aquivaicnlen 5-Aniino-N-(3-elhoxycarbonyl- 
pmpvh-phihriliniid voni Sehniel/.punkl 78 80"C in DMF durch K-siiindiucs l-rhil/cn aul' 14()"(' und Krislailisalion mis 

moil 

Ausbeule: 20'. » der Theorie; 
Schmcl/punki: 195 197"C: 

( , :ol!:5N 4 04 
Bereehnei: 

V 70.2.9: IT 5.08: N 8.48: 
Ciclundcn: 

('09 98: IT 5.09: N 8.70: 
lie rechnct: 
Molpeak M + = 495: 
Cief unden: 
Molpeak M* = 495. 



4.2 3-{(/)-l-|4-( 2-/\niino-5-meihyl-l IT-imida/ol-4-yl)anilino|-l-phcny Iniclhylidcn }-5-niiro-2-indolinon x 1 .5 TT : 0 

ITcrycsielll aus 3-{ l-lilhoxy-I-phenylmcihylidcn}-5-nilro-2-indolinon und 1.3 Aquivalenlen 4-(2-Aminoo-nieihyl- 
IIT-iniida/.ol-4-yhanilin. Ilrei^esei/.i aus 4-( 2-Amino-5-melhyi-l II-imida/ol-4-vhanilin x TKSO4 x 0.7 IT : () voni 
Schmel/punkt 312 315"C| in DM1 ; durch 2-siiindiges Hrhii/en aul' 1()0 :, C und saulcnehromalo^raphisehcr Rcinigun" an 
Kicseiiiel mil dein Iduens Melhylenehloriii/MeOTI/kon/. Ammoniak (10:2 : 0.01 ). 
Ausbeule: 8.5'/? der Theorie; 
Sehniel/.punkl: 250'V; 
( , :sII : „N. 1 0.aX 1.5 H : 0 

Bereehnei: —a. 

V 62.02; TT 4.83: N 17.53: 

Ciclundcn: 

C 03.05; TT 4.70: N 17.17: 

Ikreehnei: 

Molpeak M* =452: 

Ciclundcn: 

Molpeak M + = 452. 

4.3 3-{(/J-1-|(2-Aceiyl-1.2.34-iLMrjIm^ x 0.2 IT : 0 

TTcrticslcl h aus 3-{ ld*lhoxv-l-phenyln»clhylidcn}-2-indolinon und 1.05 Aquivalcnlcn cincs oligen (icmisches von 2- 
Acclyl-O-aiuino-1 .2.3,4-icirahydro-is(x;hinolin und 2-Aeciyl-7-aniino-1.2.3.4-iclrahydro-isochinolin in DM1 ; dureh 7- 
sliindigcs Hrhil/.cn aul' 120"(\ liingiclkn in Wasser. T:\lraklion mil lilOAc und Krislailisalion aus HlOIT. 
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Aushculc: 24'? dcr Thcoric: 
Schnicl/punki: 252 253T; 

DC-R, =0.29 IKicscluel: Mclhvlenchloriil/McOII/kon/.. Ammoniak (9 : 1 : 0.1 )|; 

(>n:.*N;0 : x().: n : b 

5 Bcrcchncl: 

(' 75.59: IT 5.71 : N 10.17: 
Gefunden: 

G 75.79: TIS.58: N 10.18: 
Bcrcchncl : 
io Molpcak M + =4()9; 
Gefunden: 
Molpcak M + =409. 

4.4 Gemisch aus 3-{(/J-l-|(2-AcLMyl-1.2.3.4-icirahvilKvisochinolin-6-y|)ainino|-l-phcny 
(5 non (ca. 40'/* ) unci 3-{(/)- 1 - | ( 2-/\cely I- 1 .2.3.4-icirahyilro-isochinolin-7-yl )amino|- l-phcnylme(hylidcn}-5-niiro-2-in- 

liolinon (ca. 00'? J 

Ilergesiclli aus 3-{ 1-liiho\y-l-phcnvlnicihyliilcn)-5-niirtv2-imiolinon unci 1.15 Aquivalenien cincsoligcn Gcmisehcs 
von 2-Accivl-6-aniin(>-l,2.3,4-icirahvtiro-is()chinolin und 2-Acciyl-7-aniino-l .2.3,4-lclrahvdro-is(\:hinolin in DM1 ■' 
20 durch 2.5-siiindiues Hrhii/en auf lOO'C, Kingietien in Wasscr. l:\iraklion mil lilOAc und Verruhren dcs Hindampfruck- 
slandcs mil lilOTI. 
Aushculc: St)'? dcr Thcoric: 
Schmcl/punkl: 271 274'T: 

DG-R, =0.34 und 0.29 IKieselnel: Meihvlenehlorid/McOH/kon/. Aimnoniak (9: 1 :0.1)|: 
Bcrcchncl: 

G 08.09: TT 4.88: N 12.32: 
Gefunden: 

G 08.38:11 5.07: N 12.21. 

.it) 

4.5 3-{<Z)-l-|4-{ 2-Ainin«-vlTT-ihiu/ol-4-yl >;inilino|-l-phcnylnicihylidcn}-5-niiro-2-indolinon x 0.8 Thioharnsloff 

( a ) 2- A mi no-4- ( 4- ami no-phc ny 1 )- 1 hi a/ol 

vS llergesiclll durch 2-siiindige Ifydricrung von 2-Ainino-4-(4-nilrophenyI)-ihia/ol (Schmcl/punkl: 287 29 T'C hergc- 
siclli aus <o-Broni-4-niiro-acciophcnon und Thioharnsloff) in DM1 ; an Palladium/Kohlc f WA ) bci 20"G. 
Aushculc (roh): KMW dcr Thcoric: 
Schmcl/punkl: 120"G. 

an (h) 3-{</)-l-|4-t2-Anrino- lIT-ihiaA>!-4-yl)anilino|-l-phcnylrnLMhylicicn}-5-niiro-2-indolinon x O.S Thioharnsloff 

ITergeslclll aus 3-[ 1-1 iihoxy- 1-phenylmeihy liden }-5-niiro-2-indolinon und 2 Aquivalcnicn dcs unlcr (a) crhallcncn 
Anilin-Dcrivaics in DM1* durch 1-siiindigcs lirhii/cn auf 1I0"C\ HingicBcn in Wasscr und Waschcn dcs Niederschlaiies 
mil McOH und Mi her. 
45 Aushculc: 87'.-$ dcr Thcoric: 
Schmcl/punkl: 27()"C: 
G:JT, T N<O^x0.SIT : N-GS-NTI; 
Bcrcchncl: 

(' 57.08: II 3.94: N 17.91: 
50 (Id undcn: 

G 57.24: II 3.72: N 17.82: 

Borcchnci: 
• Molpcak M + =455: 

Gefunden: 

55 Molpcak M f = 455. -r : 

4.o 3-{</)-l-|4-((fruida/.ol- l-yl)niclhyl)anilino|-l-phcnylnicihylidcn}-5-niiro-2-indolinon 

ITergeslclll aus 3-1 l-liihoxy-l-phcnylnicihvlidcn }-5-niiro-2-indolinon und 1.5 Aquivalcnicn 4-ifmida/ol-l-yl )mc- 
r>o ihvl-anilin (Schmcl/punkl 128 130"(') in DM1 : ( 120"G, 1 Slunde), liingicBcn in Wasscr und Waschcn dcs Niederschla- 
iics mil McOII und 1:1 her. 
Aushculc: W4 dcr Thcoric: 
Schmc! /punk i : 35 5"G: 

65 Bcrcchncl: 

(' 68.64: IT 4.38: N 16.01: 
Gefunden: 

G 68.35:114.51: N 15.92: 
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Bcrcchnci: 
Molpcak VP = 437: 
(Icfundcn: 
Molpcuk M* = 437. 

4.7 (icmiseh von 3- {('/)- 1-|4-(( 2-Oxo-pyrrolidin-l-vl)mcihyl)-anilino|-1-p^^ x 0.5 

TI,()( - 80' > ) and 3-{</i-H3-<(2-0\o-pvrrolidin-l-vl)me^^ 

H:0< -*2()'*) 

(a) (icmiseh aus N-{4-Nitro-ben/yl )-2-pyrrolidi.non i - 80'# ) unci (b) N-(3-Niiro-ben/yh-2-pyrrolidinon I - 20'* ) 

Ilergesiclh analog Boispicl 1) durch Rcuklion von N-Bon/yl-2-pyrrolidinon mil Ammoniumniirat in kon/enlricricr 
Schwcfelsiiurc und abschlieBcndc Krisiallisaliun aus PeirolelherAHiher. 
Ausbcuic: 68'v dcr Thcoric: 
Sehmel/punki: 55 75"(\ 

lb) (icmiseh aus4-(2-()\o-pyrrolidin- 1 -yl )?nclliy J-anilin ( - 80'*) und 3*( 2-()xo- py rro I ii li n - 1 - v 1 ) n ic l h y I - an i I i n ( - 2()Vr ) 

Ucrgcslclh durch Ilyiiricrunii dcs unicr (a) crhahcncn (icnrisches dcr Nilro-Verbindungen an Rhodium/Kohle (5'/r ) in 
HiOTTAMeihylenchlorid i 1 : 1 M20"<\ 3.5 bar. 3 Stunden). 
Ausbcuic: 71 'v dcr Thcoric; 
Sehmel/punki: 110 I15"(\ 

(c) (icmiseh von 3- {(/.)- 1 -|4-u2-0\o-pyiTohdin- 1-yl )nicthyl )-anilino|- 1 -phcnyltiioiliylidcn }-5-nitro-2-indolinon x 0.5 
TM) ( - 80'/; ) unvt -|o-( ( 2-(>\o-pvrroIitiin- 1 - vl )nicihvl )anilirn.H- 1 -plicnvlniclhvlidcn }-5-nitt\>-2-indohnon x 0.5 

1T : ()( ~ 2iY'i) 

TTcrgcsiclh aus 3-{ l-l{ihoxy- 1 -phcny Imcihy lidcn }-5-niiro-2-indolinon und 1,5 Aquivalcnlcn dcs unicr (b) crhahcncn 
(lemisches dcr Anilin-Vcrbindun^en in DM1 ; ( 1 10"(\ 2 Slundenh Zugahc von Wasscr und Waschcn dcs Niederschla^es 
mil Fsopropanol und Itlhcr. 
Ausbcuic: 85'? dcr Thcoric: 
Schmcl/punkt: 300 303"C: 
(Vh:N 4 O 4 x0.5 \hO 
Bcrcchnci: 

V 67.37: 115.00: N 12.09: 
(icfundcn: 

C 07.23; TI 5.06; N 12.49: 

Bcrcchnci: 

Molpcak M+=454: 

(icfundcn: 

Molpcak M + = 454. 

4.8 3-{r/>l-|(2-Uov-1.2J,4-ieirjhyilm-i^ 

ITeriiesiclh aus 3-{ 1-Mihoxy- 1 -phcnyhncihylidcn }-5-niiro-2-indolinon und 1.1 Aquivalcnlcn cincs oligcn (Icnrisches 
von 2-Boc-6-amino-1 .2.3.4-icirahydro-is<xhinolin |hcrecslclll aus 6-Amino-isochinolin vom Schmcl/.punki 218 220' , ( , 
durch kalalyiischc ITyiirierung /inn 6-Aniino-l .2.3.4-lcirahydro-isochinolin (Schmcl/.punki: 69 7 T ( ') und anschlie- 
Ikndc Umscl/uni! mil 0.9 Aquivalcnlcn Pyrokohlcnsaurc-di-lcrl.bulylcslcr (=(BocbO)| in DMPdurch 3.5-sllindi«cs Pr- 
hil/cn auf 100"C liingicBcn in Wasscr. Ablihricrcn und Waschcn dcs Niederschlages mil Wasscr und PlOII. 
Ausbcuic: 82'4 dcr Thcoric: 
Schmcl/.punki: 258 259"C: 

Bcrcchnci: 

V 07.96; IT 5.51: N 10.93: 

(icfundcn: — - 

('68.07: IT 5.46: N 10.96: 

Bcrcchnci: 

Molpcak \r = 512: 

(icfundcn: 

Molpcak M' =512. 

4.9 3- {{/)-l-|4-(2-(Pvrrolidin-l-vl)cihvl)anilino|-l -phenyl mcihy lidcn }-5-niiro-2-indolinon x 0.5 IPO 

Hcrgcsiclli aus 3-( 1-1 jhoxy-l -phcnyhncihylidcn )-5-nilro-2-indolinon und 2 Aquivalcnlcn 4-< 2-( 1-PyrrolidinyI) cihyl- 
anilin |OI: her*:eslelh aus 2-|4-Nitro-phenyl)eihylbromid vom Schmcl/.punki 68 70"C durch Umsci/un<i mil pyrrolutin 
und anschliclkndc kalalyiischc Ilydrierun^ dcs iMigen 1 - 1 2-( 4-Niirophcny 1 icihyl|pyrrolidins| in DMP (2Siunden. 
100"C) PinuieBen in Wasscr. Ablihricrcn dcs Nicdcrschlagcs und Waschcn mil Wasscr. 1 ilOTT und lilher. 
Ausbcuic: dcr Thcoric; 
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Schmcl/punki: 227 230"C: 

C , :7lb,N40.4X()..SIT:0 

ttereehnei: 

C (>9.%: TI 5.87: N 12.09: 
5 ( icfunden: 

V 7i).18:IT5.9i):N 12.55: 
Berechnei: 
Molpcak M* =454: 
(icfunden: 
it) Molpcak M + =454. 

4. 10 3- {?(/)- 1 - 1 < 2- Mc I h y I -4.4-di i nc I h y I - 1 ,3-i lio\ o- l,2.3,4HcirahvdRvis(vliinoiin-7-yliainino|-l-phcnvlnic!tiyli(tcn}-5- 

niiro-2-iudolinou 

is TTcrgcslclll aus 3-( l-liihoxy-1 -phenylTuelhyliden)-5-nilroO-indolinon unci 1.5 Aquivalenlcn von 2-Melhyl-7-amino- 
4.4-dinicihyl-l .3-dio\o-1 .2,3.4-icirahvviro-isochinolin vom Sehmel/punkl 109 17 PC in DMFdureh l-siiindiges Hrhit- 
/en auf 120"(\ IiingicGon in Wasscr, Ablillricrcn unci Waschcn dcs Niederschla^es mil McOIT und liihcr. 
Ausheuic: IW't derTheoric; 
Schmcl/punki: 306 310T: 

20 ( , : 7 n::N 4 0.s 
Bcrechncl: 

C 67.21 : TT 4.60; N 11.61: 
(icfunden: 

(' 66.83: n 4.62: N 11.51: 
25 ttcrcchnci: 

Molpcak M + =4S2; 
(icfunden: 
Molpcak M* =482. 

M) 4. 1 1 3-{(/)- !-|4-u2,5-I)io.\o-pyrrolidin-l-yl)iH0ihyl)anilino|- 1 -phc ny I mci hy I iiicn )-5-nilro-2-indolinon 

TTcrticsiclli aus 3-< l-liiho.\y- l-phcn\ lmelhyliden)-2-indolinon und 1.3 Aquivalenien rohcm 4-<2,5-Dioxo-pyrrolidin- 
l-yl)mcihyl )-anilin |()l: frisch hcrucsiclli aus der enisprechenden Niiro-Vcrbindung| in DM1 ; (120"(": 1.5 Siundcn) Tiin- 
ineKen in Wasscr, Ablillricrcn und Waschcn dcs Niederschla^os mil McOTl und Hi her. 
« 5 A u s be u I c : l { ) r /< dc r Theori c ; 
Schmcl/punki: 200 265 M C: 

Berechnei: 

C 66 66:114.30: N 14.%: 
40 (icfunden: 

(' 66.27:11 4.37: N 11.80: 

ttcrcchnci : 

Molpcak M + = 4()8; 

( Icfunden: 
4S Molpcak M + =468. 

4.12 .^-{<y:)-l-|4-c( l-Mcihyl-2.4-(ftuv\t>-iTindu/xMidino-ni/X)-yluicn)iiiciliyl) anilino|-l-phcnylmcihylidcn}-5-niiro-2- 

indolinon x 

so Ilergesielh aus 3-f l-lilho.\y-l-phcnylinclhylhicnK5-nilro-2-indolinon und 3 Aquivalcnicn rohcm (H/Z)-4-Amino- 
bcn/.ylivlcn-( l-mclhyl-hydanioin | Irisch hcrycsiclli aus dor cnisprcchcndcn Niiro-Vcrhindung (Schmcl/punki: 
210 '220 V: li//-(.icmiseh] durch kaialviischc Ilyiiricrong an Raney-Nickcl in HiOFT/CK'l: (1 : DM1 : <120'(\ 
1.5 Siundcn), liingicBcn in Wasscr, l'iliriercn und Waschcn dcs Nicdcrschlaizs mil McOTT und lilhcr. 
Ausheuic: 53'# der Thcoric: 

ss Schmcl/punki: 3WV: —a. 
DC-R, =0.58 und 0.52 (Kicsclacl: 1:iOAc> 

(VI|'»N 5 05XlI;0 

ttcrcchnci: 

C 02.52; TT 4.24; N 14.02: 
6o (icfunden: 

(' 62.22: TT 4.25; N 13.66;. 

Bcrechnci: 

Molpcak M + = 48t: 

(icfunden: 
r..s Molpcak M + =481. 
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4.13 3- {(/)-! -|4-< L2.4-'lna/.ol-l->l)mcibyhanilinoH^ 

Ilergesielll aus 3-1 1 -1 iihox y- 1 -phenyl mci hy lulcn )-5-nilro-2-iriiiolinon und 3 Aquivalenicn rohcni 4-|( 1 .2.4-Tria/ol- 1- 
v[)meihvl|-anilin | Iriseh hcrgesiclll aus iter enlspreehcnden Niiro-Verbindung » Sehmel/.punki: KM) lO.V'C) ilurch kaia- 
iyiischc'nydricrung an Ranev-Nickel in KiOIII in DM1 : ( 1 20'X\ 2 Siumten), iiingieBen in Wasser, I-ihricrcn und Wa- 
sehen lies N'iederschlags mil Isopropuno! und liiher. 
Ausheuic: S4'v derTheorie; 
Schiiicl/.punki: 289 294'X': 

Berechnei: 
Molpeak M + =438: 
Gefunden: 
• Molpeak M*=438. 

Bei spiel 5 

3-{<Z)-l-|3-( lTI4iiiidaA>l-4-yl)anilino|-l-phenyliuelhy!i(ten}-2-imlolinon x 0.5 TM) 

Man erhii/i 1.02 g von OO'/ngem l-Aceiyl-3-{ l-eihoxy-l-phenylnieihyli(len}-2-indolinon (2.2 niMol), 0.70 g (3.0 
niMol) 3-( lTT-Imida/ol-4-yi)-anihn x 2 IICI (Sehmel/.punki 296T) und 0.91 nti (6.5 mMol) IVielhy laniin in 8 ml DM1 : 
2 Slunden hci !00'X\ Nach Abkiihlen auf Rauiulempcralur versel/.l man mil 1.0 ml (10 mMol) Piperidin und riihrl Liber 
Naehl. Man gieBl auf Wusser. Der ausgefallene Nicderschlag wird durch Saulenchromalographie an Kieselgel mil item 
1 linens Meihylenehloriil/MeOTl (20 : 1 ) gereinigl. 
Ausheuic: 0.(>7 g (89'P derTheorie): 
Sehmel/.punki: 215 2 1 S"C ' (aus liiher): 

c^n.sNaOxo.s n : o 

Berechnei: 

(' 74.40: IT 4.94: N 14.46: 
Gefunden: 

('74.18: IT 5.35: N 14.02: 

Hereehnei: 

Molpeak M* = 378: 

Gefunden: 

Molpeak M + = 378. 

Analog Beispicl 5 wurden lolgende Verbindungen erhalien: 

5. 1 3-{(X)-1-| 2-( 1 H-linida/ol-4-yi)anilino|-1-phenylntelhyliden}-5-ni!roO-indolinon x 0.3 IM) 

Ilergesielll ;uis 1-Aceiyl-3-{ 1 -eihoxy- 1 -phenylmelhyliden}-5-niiro-2-indolinon und 1.5 Aquivalcnlen 2-( ITT-rmida- 
/.ol-4-yl)-anilin (01) in DMP (2 Suinden bei 100 X'), anschlielxndc Behandlung mil Piperidin und saiilenehromatogra- 
phisehe Reinigung an Al : (); ( Akiiviiaissiule H-II) mil dem liluens Mclhy lenchloriil/l:lOTT (20 : 1 ). 
Ausheuic: 24.0'# derTheorie; 
Sehmel/.punki: 240 245'X': 

Bereebnci: 

G 67.2 1 ; IT 4. 14: N 16.33: 
Gefunden: 

G 67.26: IT 4.33: N 15.92: 

Berechnei: 

Molpeak M + =423: 

Gefunden: 

Molpeak M + =423. 

5.2 3-{('X)- l-|4-i 2-Aniino- 1 H-iiiuilu/.ol-4-\ I )anilino|- 1 -phony lriieihyli(lcn }-5-niiro-2-indoli non x 0.7 TT : () x 0.7 liiOTT 

ITergeslelli aus l-Aeeiyl-3-{ 1-elhoxy- l-pbenylmeihyliden}-5-niiro-2-indolinon und 1.0 Aquivalcni rohem 4-(2- 
Amino-lTI-imida/.ol-4-yl)-anilin Ifrisch hergcsiclh aus 2-Amino-4-i4-nilropheny l)-l TT-imida/ol | in DMF (2 Suinden 
bei 100T). anschlietiende Behandlung mil Piperidin und saiilenchromaiographische Reinigung an Al : (),- (Akiiviiais- 
siule IMI). 

Ausheuic: 29.3' i derTheorie: 
Sehmel/.punkl: 220 225V: 
C :4 n^N.A;x0.7TT : Ox0.7 1«:iOTI 
Bereebnci: 

(' 03.12; 114.92: N 17.39; 
Gefunden: 

G 63.19; 114.90: N 17.03: 

Bereebnci: 

Molpeak M + =438: 
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delunden: 
Molpcak M + = 438. 

5.3 Cicmisch von 3- {(/.)- l-|4-u l-Bc>c-iniKia/.ohn-2-yl )incih_vl)-unilin<>|- l-phcnvlrnclhylicicn }-.S-nitrc^2-iniiolinon 
5 ( 75'* Kind 3-{(/)-1-|3-(( 1 -B^x:-i iiiulu/.oli n-2- v I ) inciliy I )uni lino |- 1 -phcny I mci hy liilcn }-5-niiro-2-indolinon I 25'. ; f ) 

TFcrgcsiclli aus l-Aceivl-3-( 1-cihoxy- 1 -phcny lmeihyliden)-5-niiro-2-indolinon uml 1.5 Aquivalenien eincs rohen de- 
niischcs von 4-|( l-Boc-imida/olin-2-yl )meihyl janilin und 3-|( l-lkv-imida/.olin-2-yhmcihyl|anilin ihergesielh aus 2- 
Ben/\ l-imida/.olin \ hydrochlorid durch Umsei/.un" mil Ammoniumnilrai in kon/enirierier SVh\vel'elsaure, Acyliorung 

io lies crhallcncn (70 : 30)-dcmisches von 2-(4-Nii robcn/vl ) und 2-1 3-Niiro-ben/vl Hmida/.olin mil Pvrokohlcnsaurc-di- 
lerl.buiylesier und anschlietiende kalaklische Hydrierung | in DM1 : ( 120 M (\ 1 Slundc). Ikhandluna mil Pipcridin und ab- 
sell lie ISende saulenchromalocraphische Rcinicunii an Kicselgcl mil loluol/lilOAc/liiOTT (4:2: I ) als Hlucns. 
Aushcule: 5G'# dcr Thcorie: 
Schmcl/punki 2WC: 

is Cc.Tl.oNsOs 
Berechnei: 

('06.02; IT 5.54: N 13.27: 
(refunden: 

('60.44:115.38: N 12.91: 
20 Berechnei: 

Molpcak M + = 539: 
del linden: 
Molpcak M + = 539. 

Beispiel 0 

25 

3-{(/)- l-|4-u2,4-])io\o-iinida/.olidin-5-yl unelhv l)anilino|- l-phenylmelhyliden}-5-niiro-2-in(lolinon x 0.3 IM) (I) und 
l-|4-(i2.4-Dio\i^inni1a/A>lHlin-5-ylidcn)iiicih\J)anilino |-1 -phcnylnicihylkicn}o-niiro-2-indolinonx IT : 0 (IT) 

(a) 4-Amino-ben/y liden-hydanioin (A) und 4-Amino-ben/.vl-hydan(oin (B) 

to 

Rohcs 4-Niiro-bcn/.yliden-hydanioin voni Schmcl/.punkl 310"C (hergesielll dureh 8-sliindigcs h'rhil/.en von 4-Niiro- 
hen/.aldehyd mil Ilydanioin in liisossig in Ciegenwari von Nalriumacciai auf 1 55' C unier RucklluB) vvird in DMF an Pal- 
ladium/Kohle (10'* l bci 20"C und 3.5 bar hvdrierl. Man erhall naeh Hindampfen im Vakuum und Diueriercn mil 
CTMMVMcOTl (7 : ]) ein Produki voni Schmcl/.punkl 185 190°(\ das lain DC iKiesclgd: CIR'iyMeOlf (5 : 1)) und 
vs MS aus l A) ( R, = 0.00: M* = 203). viol ( B) (R, = 0.52: M* = 205) undeiner unbekannien driiien Subsian/. ((') (R l = 0.39) 
besiehi. 

(b) (1) und (IT) 

40 Manerhii/.i 0.70 g (2 niMol) i-Acelyl-3-{ 1-cihoxy- 1-pheny lmelhyliden}-5-nilro-2-indolinon und 0.61 g( - 3 niMol) 
des uniena) crhallcncn Produkics voni Schmcl/.punkl 185 IWrd in 6 ml DMI ; 1 Slundc bci 120"(\ Nach Abkuhlen auf 
20"C versa /.I man mil 1 ml Pipcridin und ruhrl 1 Slundc. IVfan gibl Wasscr und fcsies Nalriunichlorid /.u, liliricri voni 
ausuelallenen Niedcrschlau ab und rciniui dicscn durch SaiilcnchroniaiOiiraphic an Kicseliicl mil dem lilucns 
dlU'lVMcOlKK): 1). 

45 /ucrsi vvird « I) cluicn (R t = 0.08): 

3-{(/)-l-|4-((2.4-l)io.\o-imida/.olidin-5-yl Jmeihy hanilino|-l -phcny lmclhyliden}-5-nilro-2-indolinon x 0.3 U : 0 (I) 

Aushcule: 0.KJ5 g ( II. 2'$ dcr Thcorie): 
50 Schmcl/punki: 310 315"C: 

( , ;sTI|oNs()5X().3 TM) 
Berechnei: 

C 63.23: II 4. 16: N 14.75: 
defunden: 

55 (* 63. IS; IT 4.26: N 14.72: — - 

Berechnei: 

Molpcak M + =469: 

defunden: 

Molpcak M + = 4o9. 
60 Danach vvird (TT) cluicn (R, = 0.55): 

3-{f/)-l-|4-(i2.4-Dio\o-imida/.olidin-5-ylidcn)mcih\ :l)anilino|-l-phcnylmeihyiidcn)-5-niiro-2-indolinon x II : () (II) 

Aushcule: 0.045 g (4.8'tf dcr Thcorie): 
65 Schmcl/punki: 280 285V: 
(^II^NsO.xIM) 
Berechnei: 

C 01.85: TT 3.94; N 14.43; 



DE 198 15 020 A I 



Gcl'undcn: 

Col.5ft:IT4.1o:N 14.32: 
Borechnei: 
Molpcak M + =467: 
Gcl'iinden: 

Molpcuk M + =467, • 

Boispiel 7 

3- {('/)- 1 -|4-(< 2.4-Dio\o-iiniiVa/.olidin-5-ylidcn)nicihvl)anilino|-l-phcny }-5-nii ro-2-indolinon x 0.2 TI : 0 

ta)4-Aniino-ben/yliden-hydanloin ( Ai 

Zu 3 g ( 12.9 mMol) roliem 4-Niiro-ben/.vlidcn-hydank>in vom Schmcl/.punki 300"C Oiergestelli wic im Bcispicl 0 un- 
ion u) heschrieben) in 50 mi 80'//iger Hssigsaure gibi man boi IOO"C 3 g liisenpulver. Nach 30 Minuion lillricrl man Liber 
Kiesclgur und dampl'l das Filtral im Vakuum oin. Dor Kindampfriicksiand wird /.wischen liiOAc unci verdiinnier watfri- 
ger Ammoniuk-T,osiin£ verioill; vorTrennung dor Phascn lillricrl man nochmals iiber Kiesclgur. Dio organische Phase 
win! mil Wasscr gevvuschen. geiroeknei, (ihricri und im Vakuum eingedumpfl. Dor erhalienc gel bo Schaiim (0.80 g: 
30.6'v dor riioorio) cnihall lain DC (Kicselgel: Ibluol/HiOAc/liiOTT (4:2:1)) gan/ uherwiegend 4-Aminobcn/.vliden- 
hydanloin (A) iR, = 0.55). jedoch kein 4-Amino-ben/.yl-hydunloin (B) (R,- = 0.48). 

(b) 3-{<Z>-1-|4-<i2,4-Dio\o-imida/.olidin : 5^ IT : 0 

Man crhil/l 0.92 g (2.6 mMol) l-Aceiyl-3-{ l-elho\y-1 -phony Imelhyliden j-5-niiro-2-indolinon uml 0.80 g (3.9 
niMol) dos unior (a) orhalioncn 4-Aniino-ben/vliden-hydanioins in 8 ml DM1 ■' 2 Slunden bci 120' C. Nuch Abkiihlcn auf 
20"C vcrsci/.i man mil I nil Pipcridin und ruhri 1 Slundo. Dor ausgeful lone gel be Niederschlag wird abliliriert, mil MeOIT 
und liiher gevvuschen und boi 80"G gelrocknel. 
Ausbeulo: 0.54 g (44.3'* dor Theorie): 
Schinol/.punki 370"C: 

DC-R, =0.52 (Kiosolgel: Meihvlenohlorid/ Melhanol ( 10 : 1 )) 

('mTI^MsO^xO^TI^O 

Borechnei: 

('63.69:11 3.72: N 14.86: 
Gcl'iinden: 

C 63.70; IT 4.05; N 14.69; 
Bcrechnoi: 
Molpcak M' = 4o7: 
( ie f unden: 
Molpcak M* =4(>7. 

Analog Bcispicl 7 wimle orhallon: 

3- {(/J- 1 - 13-( (2.4-Dio\(vimida/.oli^lin-5-y liden )incihy I )anilino|- 1-phcny lincihy li^lcn }-.*S-niiro-2-inikiItn<^n x 0.25 11:0 

(a) 3-Amino-ben/vlidon-hydanioin (Ai 

Man hydriori 2.3 g ( 10 mMol) rohes 3-Nitro-ben/.yliden-hvdanloin vom Schmcl/.punki 280 284 f, C (horgesiolli wic im 
Beispiel 6 unler (a) heschrieben) in 60 ml 1)M1 : und 40 ml liiOIT an 2 g Raney-Nickel 36 Slunden boi 20"C und 3.5 bar. 
Man lillricrl iibcr Kicsclgur und dampll das 1 "i It rut im Vakuum oin. Dor HindaniplViicksland wird mil Hlhcr krislallisicri. 
Ausbeulo: 1.5g(74''v dor Theorie): 
Sehmel/punki: 225 230 M C. 

(b) 3-{iZ)- l-|3-o 2.4-Dio\o-iniida/olidin-5-vIiden)meih\ l)anilinol-l-phenvhneihvliden}-5-niiro-2-indolinon x 0.25 

Tl : () 

ITorgosiolli aus 3-( 1-liihoxy- 1 -phenyinioihyliilcnj-5-niiro-2-indolinon und I Aquivaleni dos unicr (a) orhalioncn 3- 
Aniinoben/.yliden-hydanioins in DM1 ; (1 Slundc. 120 n C). Nach Abkiihlcn imlrisbad vorsrt/.l man mil Wasscr. lillricrl 
vom Niodcrschlag ab und waschl ihn mil Wasscr. McOTT und Hlher. 
Ausbeulo: 80'# dor Theorie; 
Schinel/punkl: 36 1"C; 
C^TIitNsOs x().25 IM) 
Boroehnei: 

C 03.62; IT 3.74: N 14.84; 
Go f unden: 

C 03.62: H 3.78: N 14.86: 
Bcrcohnei: 
Molpcak M+=4o7: 
Go lu n don: 
Molpcak M + =4o7. 
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Bei spiel 8 

3-{(/)-l-|4-l 1-Mcihyl- 1 TT-iiniiia/A^I-4-yl)anilino|-l-phcnylii!cihylidcn}-2-in*lolinon x TI : () 

5 (a) 4-<4-Niiro-phenyl)-imida/.ol 

Heruesielli ilurch Niirierunvi von 4-Phcnyl-inmia/ol in kon/enirierier Schwel'elsaure mil Ammoniuinniirai analog Bei- 
spicl 1) K)4^ der Theorie: Schmel/.punkl: 220V) odor durch Hrhil/en von (O-Broni-aceiophenon in Formamid (I0OV, 
2.5 Siunden) (53'/ der Theorie: Schiucl/.punki 220 222"C 

10 

(h) l-Mcihyl-4-i4-niiro-phcnyl)-iinuia/ol 

Heoicsielli (lurch [Jiiinci/.uiiu von 4-(4-Niiro-phcnyl Mmida/.ol in DMSO mil KaiiunHert.butylai bci O'C und danu 
mil Meihyl jodid bei 20 25 V. 
is Ausbeuie: IWu der Theorie: 
Schmel/.punkl: 170 178V. 

(c) 4-t4-An lino- phenyl )-l-melhyl-iniida/.ol 

:o Ilergesielll durch TTydrieruhj! von ]-Melhyl-4-(4-nilro-phenyI)-imida/,ol in MeOIl an palladiuni/Kohle MO';?) bei 
20V und 3.5 bar. 
Ausbeuie: 93 '-f der Theorie: 
Schmel/.punkl: 107 170V. 

25 (d) 3-{(/)-i-|4-( l-Mcihyl- 1 TT-iniuta/.ol-4-y I )ani lino|- 1 -phcnylnioihy lulcn }-2-imloiion x TT : () 

fTer^esielll durch Umsci/.ung von 1-Accly l-3-( l-eiho\y-!-phenylinethyliilen}-2-indolinon mil 1 .5 Aquivalenien 4-(4-. 
Amino-phenyl i- 1-nieihyl-iniidaA)l in DM1 •' i 1 2()'*C 2 Siundcm, anschliclknde Behandlun^ mil 3 Aquivalenien von IN 
Natronlauye in MeOIl (20V. 1 Slundc) und Auslallen mil Wasser. 
M) Ausheuie: SI'? tier Theorie: 
Schmel/.punkl: 275 278V: 
(ST! ?0 N 4 OxlM) 
Berechnci: 

C 73.15: H 5.40: N 13.05: 
>s Ciel unden: 

(' 73.55: Tl 5.42: N 13.75: 

Berechnci: 

Molpeak M f = 392: 

( iel'unden: 
40 Molpeak M + = 392. 

Analog Beispiel 8 vvurden loluende Verhindiingen erhallen: 

8.1 3-{(/)-l-|4-( 1 -Methyl- 1 1 lMnuda/(>l-4-yl)anilino|-l-phenylineihvli(len)-5-niiro-2-indolinon x 0.5 IK) 

45 TTcnieslelll durch Umsci/.uni: von l-Aceiyl-3-{ l-elho.\y-l-phenylmeihyliden}-5-niiro-2-indolinon mil 1.5 Aquivalen- 

Icn 4-i4-Amino-phenyl)-1-meihyl-imida/ol in DM1 •' und anschlicBende Behandluni* mil Natronkiuge in MeOTT. 

Aushcuic: K )2 r 4 der Theorie: 

Schmel/.punkl: 302 305V: 

(V^>N>(hx0.5II : O 
SD Berechnei: 

(' 07.20: IT 4.52: N 15.09: 

Gelunden: 

C 07.41: TT 4.47: N 15.78: 
Berechnci: 

ss Molpeak M + = 4.17: — - 
Cief unden: 
Molpeak M + = 437. 

8.2 3-{(/.)-l-|4-<Imida/o| 1 J-a|pyrirnidin-2->l)anilino|-l-phenylineihyliden}-5-nilro-2-imlolinon x IT : () 

«) 

TTer»esielli durch Umsci/.ung von l-Acciyl-3-( l-eilK\\y-l-phenylnieihyltden}-5-niiro-2-indolinon mil 1.3 Aquivalen- 
icn 4-iImida/.o| l.2-a|pyrimidin-2-vl)-anilin x ITIJr I Schmel/.punkl: 240 250V) und 1.7 Aquivalcnien Trieihy laniin in 
DMl-'und anschlicBcnde Bchandlum: mil Naironlauuc in MeOIl. 
A Lisheule: 91 ( 4 dc r T he ori c : 
6S Schmel/punki: 350 354V: 
( , : 7 H| lt N ;i O.,xII : 0 
Berechnci: 

C 05.85:H 4.09: N 17.O0: 
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(jcfurulen: 

C 06.08: II 3.81: N 17.0ft: 

Berechnel: 

Molpcak M + =474 

(icTundcn: 

Molpcak M* = 474 

8..i 3-{(X)-l-|4-(fniuluzo| ]^-a|pyriniidin-2-vl)anilino|-l-phcnylniclhyli(lcn}-2-imiolinon x 0.5 IM) 

TTenicsielll durch Unisci/.ung von l-Acciy l-elhoxy- 1-phenylmeihyliden (-2-indolinon mil 1.3 Aquivaienlen 4- 
(fmida/o| 1.2-a|pyrimidin-2-yl)-anilin :< TTBr I Schmel/punkl: 245 250"C) und 1.7 Aquivaicnlcn Trielhylamin in DM1 •' 
uml anschlictiendc Behandlung mil Naironlauge in MeOTT. 
Aushcutc: 58'* dcr Theorie; . . 

Schmcl/punki: 300 302V: 
(^[I.oNsdxO.S TT : () 
Berechnel: 

C 73.96; II 4.60: N 15.97: 
Ge tun den: 

('74.27: II 4.04: N 15.72: 

Bcrcchnci: 

Molpcak M + =429; 

Ciclundcn: 

Molpcak M* =429. 

Bcispicl 9 

3-{(Z>- 1-|4-(5-Mcihyl- lTT-ii!H<lawl-4-yl )unilirK>|-1-phenyliiicthviidcn }-2-imiolinon x 0.25 TI : 0 

(a) 5-Mcihyl-4-i4-niiro-pbcnyl )-inrida/ol 

TTcnzcsiclh durch Niirierung von 5-Mcihyl-4-phonyl-imida/ol (Schmel/punkl: 185 188"C) in kon/.cniricrlcr Schwe- 
felximre mil Ammoniumniiral analog Bcispicl 1). 
Aushcuic: 7S r f dcr Theme; 
Schmel/punkl : 20ft 210T. 

(h) 4-( 4- Amino-phenyl )-5-mclhyl-imida/.ol 

TTcrgcslclll durch riydrieruns! von 5-Meihvl-4-(4-nilro-phenyl )-imida/ol in McOTI an Palladium/Kohle (lO'O bci 
20X und 3.5 bur. 

Aushcuic (roh) : !00'v der Theorie: 
Schmel/punkt : 195 I98"(\ 

cc) 3-{ 1 -|4-(5-Mcihy|- 1 1 T-iniida/.ol-4-v I )anilinoI- 1 -phony Inicihylidcn J-2-indolinon :< II : () 

TTergesielli durch Unisoi/.ung von l-Acciyl-3-{ l-eilio\y-l-phenylmeihyliden)-2-indolinon mil 1.5 Aquivaicnlcn 4-(4- 
Amino-phenyl i-5-niclhyl-imida/ol in DM1 : ( 100'C. 2 Slunden), anschlietiende Bchandlunii mil 6.7 Aquivaicnlcn Pipc- 
ridin (20"(\ 0.5 Slundem und Ausl alien mil Wasser. 
Aushcuic: 77'v dcr Theorie: 
Schmel/punkl: 300 305V; 
( , :.sn : oNaOx0.25II;() 
Bcrcchnci: 

C 75.64; TT 5.20: 1ST 14.11: 
Ciclundcn: 

C 75.81: 11 5.27; N 14.04; 
Bcrcchnci: 

Molpcak M + = 392; , 

Ciclundcn: 

Molpcak M* = 392. 

Analog Bcispicl 9 wurden t'olgende Vcrbindimgen erhallen: 

9.1 3- (t X)- l-|4-(5-Mcihyl- 1 TT-iinida/.ol-4- vl )unitino|- 1 -pheny huel hy liiicn }-5-nitro-2-incic>linon x 0.5 TT : Q 

IJcrgestelli durch Umsel/ung von l-Aceiyl-3-{ 1 -ciho\y-l-phcny hncihy!idcn}-5-niir«v2-indolinon mil 1.5 Aquivaicn- 
lcn 4-(4-Amino-phenyl)-5-melhyl-iiuida/ol in DM1 : und anschlicBcnde Behandlung mil 6.7 Aquivaicnlcn Pipcridin. 
Aushcuic: 88'? dcr Theorie; 
Schmel/punkl : 340 345V; 

c , :fl n,oN 5 o,xo.5 n : o 

Berechnel: 

(' 67.25: IT 4.52; N 15.69; 
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(iefunden: 

(' 07.29: II 4.40: N 15.81; 
l>ereehnei: 
Molpcak =437: 
5 (.iefunden: 

Molpcak M + =437. 

( ).2 3-{</J- 1-|4-(2-Mcihyl- ni-nniiia/.ol-4-yl >anilino|- 1-phcnylnioihyluicn }-5-niiro-2-imiolinon x JK) 

io fa) 2-Mcihyl-4-«4-niiro-phcnvl)-imkia/ol 

TTcrgcsiclii durch Nilricrung von 2-Melhyl-4-phenyd-inrida/ol (Schnicl/punkl: 154 156"0) in kon/eni lie tier Schwc- 
felsauie mil Animoniunmitrul analog Bcispiel 1). 
Ausbeule: 34 f . : v dcr Thcoric: 
is Schnicl/punkl: 216 219V. 

(b) 4-(4-Aniino-phcnyl)-2-inclhyl-inmiazol 

Hergesiclli durch Tlydriorung von 2-Mclhyl-4-(4-nilro-phcnyl Mmida/.ol in McOII an Palladiuni/Kohle (10'?) bci 
H) 20"(' unci 3.5 bar. 

Ausbculc (roh. Schaum) : lOO'i dcr Thcoric 

t c J 3 -{('/)- 1 - 1 4-( 2 - Mc t h y 1- 1 T I- i i n i da/.c> l-4-y I );j n i I i no |- 1 - phcn y 1 mc l h y I idc n } -5 - ni I ro- 2-t n Jol i non x IT : () 

25 TTcr^csiclli durch Umsel/uni! von l-Acciyl-3-{ l-clho.\y-l-phcnyInioihyli(tcn}-.S-niiro-2-indolin(>n mil 1 .5 Aquivalcn- 

icn 4-(4-Aniino-pheny! )-2-mcih\l-inii<la/ol in DMF ( ID0"(\ 0.5 Slundcn), anschlieBendc Behandlung mil 6.7 Aquiva- 

Icnicn Pipcrklin (20"(\ 0.5 Slundcn) und Auslallcn mil Wasscr. 

Ausbculc: 750/ dcr Thcoric: 

Schnicl/punkl : 338 340V: 
.«) (VsIIfoN^OiXl^O 

Norochnci: 

('65.93:114.65: N 15.38: 
(icf undcn: 

C 66.19: TT 4.68: N 15.26; 
i> I Screen ncl: 

Molpcak M' =437; 
(iefunden: 
Molpcak M + = 437. 

40 9.3 3-{(/)- 1-|4-( 1-Mcihy 1- 1 TI-iniidu/.ol-^-vhLinilino|- 1 -pheny I inci hy liden } -.-5-nilr<>-2-indv^i non :< 0.4 IK) 

(a) l-Mcihin l-5-(4-nilro-pheny l-imida/.ol 

ITergesielli durch 1 • rhiiy.cn von 3.8 iz (20 mMol) 4-i4-NiirophcnyI)-iniida/ol (Sehmel/.punki: 220 222V). 2.5 ml (25 
45 inMol) Accianhvdrid und 1.9 ml (30 mMol) Methyl jodid in 50 nil Aceionitril in cincr (..Ilasantpullc <80"(\ 24 Slundcn). 
Man danipl'l im Vakuum ein. \i\b\ /.uni liindampfrueksland liiOAc und 1 N Sal/suure. siclll dann mil verdiinniom \val:ri- 
jicm Amiuoniak alkalisch und irenni die Phascn. Die organischc Phase wird mil Wasscr L!cvvaschen. gelroeknol und im 
Vakuum ein^edantpl'i. Dcr liindampfrueksland (3.4 wird durch SaulenehroniaiOiiraphie an Kicscliicl mil dem lilucns 
CIM'IVMcOTl ( 10 : 1 ) ijcreiniiM. vvobei /ucrsi l-Meihyl-4-phenyl-iniida/ol (R| =0.75). dann das "cwiinschie 1-Meihyl- 
so 5-phenvI-iniida/ol (R, =0.57) und danach viel 4^4- Nil ro- phony l)-imida/.ol (R, = 0.42) eluicrl wird. 
Ausbculc: 0.40 (9.8'.v dcr Thcoric) 
Schmcl/.punki 167 170V. 

( b ) 5- ( 4- A m i n o- phony I )- 1 -meihv 1- inida/ol 

s.s — ^. 

ITcri!csiclli durch Hydrierung von l-Meihyl-5-(4-nilro-phenyl Hiuida/ol in McOTT an Pulladium/Kohle (10'*) bci 
2()V und 3.5 bar. 

Ausbculc (roh) : 90'<< dor Thcoric: 
Sehmol/punki: 130"(\ 

(c) 3-{(/)-l-|4-( ]-Mcihy I- 1 TT-imivlu/.ol-5-yl )anilino|- l-phcnylincihy|jdcn }-5-nii«v2-imlolinon x 0.4 IM) 

TIcriiosioili durch Umsci/.un^ von l-AcolvIo-{ l-otho.\y'-l-phonylmolhyIiilon}-5-niiro-2-indolinon mil 1.3 Aquivalen- 
icn 4-(4-Anuno-phonyl)-2-molhyl-imida/ol in DM1 : ( 1 2()V, 1 Slundc), anschlieLvnde Bchandlung mil 4.2 Aquivulenien 
r>5 von Pipcridin (2()V. 1 Siundc) und Auslallcn mil Wasscr. 
Ausbculc: 95'* dcr Thcoric: 
Schnicl/punkl: 365 368V; 
C^I,oNy><x0.4II : O 
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Bcrcchnci: 

C 67.5x11 4.49; N 15.75; 
Gefunden: 

C 07.65; TT 4.05: N 16.00; 
Bcrcchnci; 
Moipcuk M* = 437: 
Gefunden: 
MolpcakM + = 437. 

9.4 3- {(/)-! -|4-< 2-Accivlauiino-ni-inmia/.ol-4-vl)unilino|- 1-phcnylinoihylidcn )-5-niiro-2-indolinon x 1.5 U : () 

f a ) 2 - Acc I y I ami no-4- i 4- ni l ro- phe ny I )-i n rida /.o I 

TTcrgcslclli ilurch Umsi/unc von o>Broni-4-niiro-aceiophenon mil 3 Aquivalcnicn l-Aceiyl-guanidin in DMl'lRaum- 
icmperalur, 5 Taye) und uhschlicticndc Rciniuun^ durch SaulenchromalOi>raphie an Kieselgel mil dem Itlucns 
( , TT : ( , l : /Mc()TI(20: 1). 
A us be u l c : 3 5 ^ i k r ' I'hcori c ( S ch au m ) . 

lb) 2-Aceiylamino-4-i4-umino-phcnyl Mmida/ol 

ITcrgcsiclh durch katalyiischc FTydrieruni! dcr unlcr (a) crhallcncn Nilro-Vcrbindung in MeOTT/OMT ( t : i ) an Pal- 
ladiuni/Kohlc (10% ) hci Raunilcmperalur und 3.5 bar fur 2 Siuntlcn. 
Ausbcuic (roh) : 100% derThcoric (Schauni). 

(c) 3-{i/>H4M2-Aeeiylanuno-lTT-imidaA>l-4-y^ }-5-niiro-2-indolinon x 1.5 IT : () 

ITcrgcslclll durch Umsel/ung von 1-Accty l-3-{ l-elhoxy- 1-phenylnielhyliden )-5-niiro-2-indolinon mil 2 Aquivalen- 
icn roheni 2-Acciylanuno-4-(4-aniino-phcnyl >-iniida/.ol in DM1' i 120"(\ 2 Slundcn). anschlieftende Behandlune mil 3.8 
Aquivalcnicn von Pipcridin (2()"(\ 1 Slundc) und Austiiilcn mil Wusscr. 
Ausbcuic: 56% dcr Theorie; 
Schmel/.punkl: 275 ,, < , : 

Bcrcchnci: 

V 61.53: TT 4.57; N 16.56; 
(iclundcn: 

C 61.41: IT 4.70: N 17.10; 

Bcrcchnci: 

MolpcakM + = 480: 

( iclundcn: 

Mo I peak M + = 4S0. 

9.5 3-{i/d-l-|4-(2-Acetvlamino-5Miieihvl-lT^ x TT : 0 

xO.lDMl' 

(a) 2-Acciylannno-5-nicihyl-4-phcnyl-iinida/Ail 

TTcriicsiclll durch Umsei/.ung von 2-Brom-propiophenon mil 3 Aquivalcnicn l-Accly l-guanidin in DM1 ; (Raumicni- 
pcralur, 3 Tat>c). 
ALisbcuic: 49 r > derThcoric: 
Schmci/punki: 188 WW. 

(b) 2-Aceiylaniino-5-nicihyl-4-(4-niiro-phenyl)-irnida/.ol 

ITcrgeslclll analog Bcispicl D durch Umsel/.umz von 2-Acelylaiuino-5-incihyl-4-phcnyl-iinula/ol mil Amnioniumni- 
iral in kon/cnirierlcr Schwefelsiiiire. — - 
Ausbcuic: 87% derThcoric: 
Schnicl/punkl: 265 270T. 

( c ) 2- Acel y I a i n i no-5 - r nei hy I -4- ( 4-a r n i no- phen y I )- i m i da/.o I 

TIerjiesiclll durch kaialyiische ITydrierun^i dcr unlcr <b) crhallcncn Niiro-Verbindung in MeOIT/CTKT (1:1) an Pal- 
ladium/Kohle 1 10% ) bci Raumleinperalur und 3.5 bar tiir 2 Slundcn. 
Ausbcuic : l )2 ( « derThcoric; 
Schincl/punki:230 235°(\ 
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id) 3-{</H-|4-(2-AceivlaminoOHncil^^ II>Ox 

I).1DMI : 

TTerc.esielli (lurch Umsei/.uni! von I -Acctyl-3- { l-cihoxy- 1 -phcnylmcihy Ikicn } -5-nii n"»-2-i miolinon mil 1.5 Aquivalen- 
5 icn 2vAcLMylainino-5MiiLMhvl-4M4-Liniifio-phcnyl)-iniula/.ol in DM1 ; ( lOO'T. I Slundc). anschlielfcnde Behandlunji mil 5 
Aquivulcnicn von Pipcridin (20°(\ 0.5 Slundcn) und Austullcn mil Wasscr. 
Aushcuic: 090f dor Thcoric: 
Schmcl/.punki: 300 305V: 
V :7 U :2 W 4 xU : Oxi)A DMT 
10 liereehnei: 

C 63.01: IT 4.72: N 10.44: 
Cicfundcn: 

(' 03.21 : TT 4.00: N 10.97: 
Be roe h no i : 
is Molpcak M + = 494: 
(jCliinden: 
Molpcak M + =494. 

9.0 3-{i/)-l-|3-< in^?iiida/ol-4-yl)anilino|-l-plK'nylrnLMlwli<lcn)-5-niiro-2-intK^linon 

20 

(a) 4-(3-Niiro-phcnyl)-imidazol 

TTergcslelll ilurch lirhii/.en vnn rx-Brom-3-niiro-aeelophcnon in I'ormumid i I00"(\ 2.5 Slundcn). 
Aushcuic: S0'# dor Thcoric: 
25 Schmcl/.punki: 210 212V (Til. Schmcl/.punki: 224V) 



ih)4-(3-Amino-phenyl)-iniidu/ol x 2 TTC1 

*o Tlercesielh ilurch kaiulyiischc TTydricrung dor unicr (a) erhalienen Niiro-Verbindunc in MeOH an Palladium/Kohlo 
( \KY7r ) bci Raumieniperalur und 3.5 bar fur 2 Slundcn und anschlielfcnde /ugabe von elhanolischer Sal/.s'iure. 
Aushcuic: S5'# dcr Thcoric; 
Schmcl/punki: 290V. 

55 (c) 3-{(/)-l-|3-( 1 i l-Iniida/.ol-4-yl)anilino |-l-phenylmelhyliden J-5-nilro-2-indolinon 

Tlcrceslelll durch Umsci/unt: von l-Acciyl-3-{ l-ctho\y-l-phcnylmcihylidcn)-5-niir»>-2-indolinon mil 1 .5 Aquivulcn- 
icn 4-(3-Aniino-phenyl)-iniida/.ol x 2 TTCl und 3.25 Aquivulcnicn Trielhvlumin in DMl'i lOO"(\ 1.5 Slundcn). anschlie- 
lfcnde Ifchandlung mil 5 Aquivulcnicn Pipcridin (20V. 1 Slundc) und Austullcn mil Wasscr. 
40 Aushcuic: 95'/f dor Thcoric: 
Schmcl/.punki: 305V: 

ttcrechnei: 

('08.08: IT 4.05: N 10.54: 
45 Gcfunden: 

C 67.68: TT 4.30: N 10.25: 

Be recline!: 

Molpcak M + = 423: 

(jef unden: 
so Molpcak M + = 423. 

9.7 3-{i/>l-|4-( lTT-MeMra/ol-5-yl)amlino|-NphcnylrncHivliden}-5-niiro-2-indolinon 

(a) 5-<4- Amino-phenyl )- 1 TT-ieira/.ol 
55 — 

TTcrgcsiclh durch kaialyiischc ITydricrune von 5-(4-Nilro-phcnyl)-ITT-iciru/ol in McOTT an Plulindio.xid (Raumicnipc- 
ralur. 3.5 bar. 40 Minuicn). 
Aushcuic: S79r dcr Thcoric: 
Schmcl/.punki: 264 20SV. 

r>o 

(b) 3-{f/)-l-|4-( in-MLMra/.ol-5-yl)unilino|-l-phcnyhiicihylidcn}-5-niii\v2-inilolinon 

ITcre.cs!elll durch Umsei/unii von l-Acetvl-3-{ l-ciho\y- 1 -phony Imcihy liden}-5-niiro-2-indolinon mil 1.3 Aquivulcn- 
icn 5^4-Ainino-phcnyl)-lTT-icira/.ol in DMT* ( 125V, 2 Slundcn). unschlicifcnde IJchundlunii mil 0.7 Aquivulcnicn von 
65 Pipcridin (20V. I Slundc) und Ausfallen mil Wasscr. 
Aushcuic: 40'# dcr Thcoric: 
Schmcl/.punki: >400V: 
C :: TT,sN 7 0.; 
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Bcreehnei: 
Molpcak M + =425: 
Gefunden: 
Molpcak M*=425. 

9.8 3-{(/J-1-|4-MliniilaA)l-4-yl)niLMhvl)anilino|-l-plK'nv|incihylidc^ 

la) l-Triphenylnielhyl-4-|( 1-hydroxy- 1 -phenyl )nicihy I |-lIT-imida/ol 

TTcr^csicih ilurch I Jmsci/ung von 4-R>rinyl-lHriphenylmeihyl-III-imida/ol (Schmcl/punkl 202 205"C; hcrcosiclli 
durch Oxidaliun dcr enlsprechenden 4-TIydroxymelhyi-Verbindunii mil Mangandioxid in Dioxan) mil Phenylnuuinesi- 
umbromid in irockenem TTTK 
Ausbcuic: 94'y dci Theorie; 
Schmcl/punkl : 187 19 PC 

i.b) 4-Ben/yl-lTI-imida/ol 

Ilergcsiclli cnisprcchcnd Arch, pharm. 1975. 308, 755 759 dtirch kalaKlischc ITydricrung dcr unicr (a) crhallcncn 
Verbimlung in MeOTT an Palladium/Kohlc ( )<5()"(\ 3.5 bar. 7 Slundcn). 
Ausbcuic: 44 r/ < derTheorie; 

Schmcl/punkl: 82 84 M C (Lii. Schmcl/punkl: 85 80"C). 

( c ) 4-( 4- Nil ro- ben /y I )- 1 TI- i mida/.ol 

ITcrgcsielll cnisprcchcnd Arch. Pharm. 1975. 308. 755 759 durch Umsei/unu von 4-Ben/yi- 1 fl-imida/ol in rauchen- 
der looker Salpeiersaure bei 10 bis .W (30 Minulcn). 
Ausbcuic: 03 derTheorie: 

Schmcl/punkl : 102 I04"C iTji. Schmcl/punkl: 101 162T). 

(d) 4-i4-Amino-ben/yl)- lIT-imida/ol 

TTcriieslelll durch kalalyiisehe ITydricruns! von 4-(4-Niiro-hcn/yl )- lTI-imida/ol in lilOTT im Palladium/Kohle (10'tf ) 
(2(f(\ 3.5 bar. 45 Minulcn). 
Ausbcuic: 95 r v derTheorie: 
Schmcl/punkl: 98 100'V. 

(c) 3- 1 !('/)- 1 -|4-U[mida/ol-4-yhnieihyl )ani lino |- 1 -phenyl nicihv liden )-5-niiro-2-indolinon 

TTcrLiesielll durch I Imsei/ung von l-Acelvl-3-{ 1 -ciho\.y-1-phenylmelhyliden }-5-niiro-2-indolinon mil 1.45 Aquiva- 
Icnien 4-i4-Amino-hcn/\l )- 1 H-imida/ol in 1)M1'( 100"(\ 2 Slundcn). anschiietiende Behandlung mil 5 Aquivalenien Pi- 
peridin (20"(\ 1 Si unde) und Ausfallen mil Wasscr. 
Ausbcuic: 9Kv der Theorie: 
Schmcl/punkl: 322 325'V: 

Bcreehnei: 

(' 08.64: H 4.38: N 10.01; 
(jefunden: 

(' 08.30. IT 4.38: N 15.83: 

Bcreehnei: 

Molpcak M + = 437; 

(iclunden: 

Molpcak M+=437. 

9.9 3-{<X)-1-|4-<2-< Tniida/.ol-4-yl)cihvhanilino|-l-phcny lmcihyliden)-5-niiro-2-indolinon x 0.5 TI : () 

(a) 4d2-i4-Nilro-phenyl)-eihenyl|-1-iriphcnylnicihyl-1-TT-iniida/.ol 

TTcrgcsicMl durch Umsci/ung von 4-Niiro-ben/aldchyd mil 1.2 Aquhalenlen ( l-Triphenylmeihvl-lTI-imida/ol-4- 
yOnicihyllriphenylphosponiuni-chlorid (Schmcl/punkl: 240 245"C) und 2 Aquivalenien DBU in TTI171 iiOTT (1:1) 
(20"(\ 2 Slundcn) und Ausfallen mil Wasser. 

Ausbcuic an (lj-lsomcr (mil Spur des ciwas polarcrcn f'/)-Isomcrcn): 50'? derTheorie; 
Schmcl/punkl 280 285°(\ 

Aus dcr Muiierlauge des ( 1: )-lsomcrcn vvurdc durch Saulenchmmalouraphie an Kiesel^cl mil CTM'I: als lilucns noch 
cin (iemisch dcr (1 •/'/)- Isomercn ( - 3:4) i:c\vonncn: 
Ausbcuic: 43 '4 derTheorie (Schaum). 
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(h> 4-|2M4-Niiro-phcnyh-{l{//.)-cihcn>l|- I-TI-iiuiiki/oi 

TTcrgcstclli dureh lirhil/cn tics unier (a) crhaltcncn Gcmisches dor (li//)-Isonieren ( - 3/4) in IN Sal/.saure aulRiiek- 
lluLS (4 Si linden) und Saulenchromalographic an Kicselgcl mil nyh/MeOIT ( 10 : 1 ) ais Hluens. 
5 Ausheuic an (1//)-Isomcren ( - 3 : 4)-(ieniisch: WA der Thcorie uScliuum). 

(c) 4-| 2-( 4- Amino-phenyl )-lmIiv 1 1-1 -IT-imida/ol 

fTeracsiellt dureh kalalvlisehe Tlvdrierum: des tinier lb) erhahenen ( ie mi sehes der <!:///)- Isomcren ( - 3/4) in HiOTTan 
10 Palladium/Kohle ( 109? ) (2()"(\ 3.5 bar. 1 Slundei. 
Ausheuic: 98'-? der 'i'heorie; 
Schniel/.punki: 1 05 I07"(\ 

id) 3-{(/)-l-|4-i2-(Iniida/ol-4-yl)eihyl)unilino|- 1-phcny Imcihv liden )-5-niiro-2-indolinon x 0.5 \UO 

15 

Mcrgeslclll dureh Umsei/.uns; von l-Aeelyl-3-{ l-eiho\y-l-phenylnieihyliden)-.vnilro-2-indolinon mil 1.3 Aquivalen- 
len 4-|2-i4-Amino-phen\l)-eihyl|-l-TI-iinida/ol in DMF( 120"(\0.5 Siunden). anschlieBende Behandlung mil 4.2 Aqui- 
valenien Piperidin (20"(\ 1 Slunde) und Ausl'allen mil Wasser. 
Ausheuic: 72V< der Thcorie; 
20 Schmelzpunki 305 307V: 
(VbiNsOiXU.^ IT : 0 
Bcrcchnci: 

C 67.82; IT 4. 82: N IS. 21: 
Ciefunden: 
25 C 68.07; TT 4.75: N 14.74; 
Bcrcchnci: 
Molpeak M + = 451: 
(icfunden: 
Molpeak M + = 451. 

iO 

9.10 3- {<'/,)- 1 -|4-( 2-( rinid;i/ol-4-y I )-( ]{)-cthcny I );inilino |- 1 -pheny hnclhy li Jen } -5-nil n^-2-indoH non x 0.5 IT : 0 

(a) 4-|2-(4-Niiro-phenyi)-(liKMhenyl|-l-iI-iniida/.ol 

vS I lergesiclll dureh lirhii/.en des im Beispiel 9.9 unler (a) erhahenen 4-|2-(4-Nilro-phenyl) -(l{)-eihenyl|-l-iriphenylme- 
ihyl-l-IT-imida/.ols iSchniel/.punki: 280 285V) in IN Sal/.saure aul RuekiluB (4 Suinden) und Saulenchromaio^raphic 
an Kicsclgcl mil CTK'h/MeOTT 1 10: 1 ) als Hluens. 
Ausheuic: K )l r /< der Thcorie; 
Sehniel/punki 185 18S"(\ 

40 

!h)4-|2-(4-Ainino-phenylHli)-eihenyl |-l-n-miida/.ol 

I lersiesielll dureh Bchandeln der unier (a) erhahenen Nilro-Verhinduna in 80'/< itier Hssiesaure mil liisen-Pulvcr bei 
70 V. 

45 Ausheuic: IV A derTheoric: 
Sehmcl/punki: 228 230V. 

(e) 3-{(/J^d4-(2Mlniu!aA>l-4-vl)-(1{)-eihenyl)anilino|-l-phenyhne IT : () 

so TTergesiclli dureh Umsei/.uns: von l-Aeelyi-3-{ l-elhoxy-l-phenylmeihyliden)-5-niln>2-indolinon mil 1.5 Aquivalcn- 

len 4H2-i4-Aniino-phenyiHli)-eihenyl|-i-n-iniida/.ol in DM1 ( I 10V. 1 .5 Siunden). anschlieBende Behandlung mil 3 

Aquivalenien Piperidin (20V. 0.5 Siunden) und Ausl'allen mil Wasscr. 

Ausheuic: S9' : 'r der Thcorie: 

Sehmcl/punkt 338 342' ( T : 
55 (V>n,oNA<x<).5TT : o 

Bcrcchnci: 

C 68.11: 114.40: N 15.28: 
(.Icfunden: 

C 08.15: 114.27; N 15.21: 
60 Bcrcchnci: 

Molpeak M* = 449: 
(icfunden: 
Molpeak M* = 449. 

65 
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9. 1 1 3-f (/j- 1 ( 2.4-Dio\o-Uiia/.olidin-5- vlii!cn )incihy I )ani lino|- 1 -phcn\ hnclhy li<lcn } -5-nil ro-2-i niiolinon x 0.5 TT : 0 

(a) 5-(4-Ainino-hcn/vlitlcn»-ihia/olidin-2.4-dion 

ITcr^csiclli ilurcli kaialyiischc Tlydncrunt; von 5-(4-Niiro-bcn/.ylulcn)-ihiu/.oliiiin-2.4nlion |Schniel/punki: 
265 270 X': crhuhcn durch lirhii/.en von 4-Niiro-bcn/,akiehyd und 2 Aquivalcmcn von Thia/.o!idin-2.4-dion in (Jogen- 
wari von Pipcridin in Toluol am Wasscrabscheider| in Kiscssig jn Pailadium/Kohle i 10'/? ) i50"(\ 3.5 bar, 0.5 Slundcn). 
Aushcuic: 62'? dcr Thcorie: 
Schmcl/punki: 256 260"(\ 

(b) 3-{(/J-lH4-'t2.4-l)io.\o-iliia/.olidin-5-ylidcn)niL'ihyl )anilinol-i -phcny!niclhy!idcn}-5-nilro-2-imlolinon x 0.5 IM) 

ITergestelll durch Umsct/.uni: von l-Aceiyl-3-{ 1-cilio\y-l-phciiyhiiclhylidcn)-5-niln>-2-indolinon mil 1.5 Aquivalen- 
icn 5-i4-Amino-ben/yliden)-ihia/.olidin-2.4-dion in DM1 : < 120"C. 2 Slundcn). unschlicticndc Behundfunii mil 6 Aquivu- 
Icnlcn von Pipcridin (20' ('. 0.5 Slundcn). Hindampfen im Vakuuni und Vcrrcibcn mil l!l()TT. 
Aushcuic: 27' J dcr Thcorie: 
Schmcl/punki: 328 WV: 
( , :sni, l N 4 () 5 Sx().5 IM) 
Bcrcchnci: 

C 0O.S4: IT 3.47: N 11.35: 
(ic I undcn: 

C 60.46: II 3.83: N 11.23: 
Bcrcchnci: 
Molpcak M + =4S4; 
lief undcn: 
Molpcak M + =4S4. 

9.12 3-{(Z)- l-|4-((2.4-Dio\o-ihia/.ohtiin-5-y I )mclhy I )anilino|- 1 -phony Irncihylidcn }-5-niir<>-2-indolinon 

( a ) 5 - ( 4- A m i n o- be n / v I H h i a/.o I i d i n - 2 .4 -d i o n 

flcryesielll durch kaialyiischc ITydrierunsi von 5-<4-Amino-bcn/.ylidcn)-ihia/oliilin-2.4-dion inliiscssi^ an Palladium/ 
Kohlc ( I ( Yt ) (50"C. 3.5 bar, 6 Slundcn). 
Aushcuic: 42' r dcr Thcorie: 
Schmcl/punki: 135 I40"l\ 

(b) 3- {(/.)- 1 -|4-((2.4-l)io\o-ihia/.o!idin-5-yl)mcihv|)anilino|- 1-phcny Imeihyliden }-5-niiro-2-indotinon 

TTcii?csrcl 1 1 ilurch t Jnisci/un^ \on 1 -Aceiyl-3-{ 1-etho\y-1 -phenylmeihvliden}-5-niirn-2-indolinon mil 1.2 Aquivalen- 
icn 5-i4-Aniino-bcn/yl)-ihia/oIidin-2.4-dion in DM1 ; (12()"(\ 1 Slunde). anschlietfende Bchandlunt! mil 6.7 Aquivalen- 
tcn Pipcridin (20'C. 1 Suinde). liindanipfen im Vakuuni und Vcrrcibcn mil HlOIlAVasser { 1:1). 
Aushcuic: W/i dcr Thcorie: 
Schmcl/punki: 265 270"C: 

Bcrcchnci: 

(' 61.72: TI 3.73: N 11.52: 
(ic I undcn: 

C 61.83: TI 3.90: N 11.28: 
Bcrcchnci: 
Molpcak M + =486: 
lief undcn: 
Molpcak M* = 48(). 

9.13 3- {</,)- 1 -|4-( 2-l{thy 1-1 TT-iniicla/A>l-4-y 1 )anilinoj- 1 -pheny Imcihy liden |-5-niiro-2-inUolinon x 0.6 TT : 0 

TTcrgcsiclli durch TJmscl/.ung von 3-{ l-lilho\y- l-phcnyl-meihylulcn}-5-niiro-2-indolinon mil 1.3 Aquivalenlen 4-(4- 
Aininophenyl)-2-elhvl-imida/.ol in DMT" ( 120"('. 1.5 Slundcn) und Auslallen mil Wasscr. 
Aushcuic: SI'? dcr Thcorie: 
Schmcl/punki: 254 256' V. 
(V^iN 5 (^x().6xTT : 0 
Bcrcchnci: 

(' 67.55: TT 4.84: N 15.15: 
lief undcn: 

C 67.49: II 5.07; N 15.23: 

Bcrcchnci: 

Molpcak M*=451: 

(Jefunden: 

Molpcak M* = 451. 
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9.14 3-f (/)- 1 -|4-( 2-n-Propyi- 1 TT-it iiula/.ol-4-yl )unilino|- 1 -phcnvl-nicihx liden|-5-niiro-2-indolinon x H : () 

TTcrjsesiclli (lurch Uniscl/una von 3-{ 1-Iiihoxy- l-phcnyl-nicihyiidcn}-5-niii%>-2-iniiolinon mil 1.3 Aquivalcnicn 4-(4- 
Amino-phenyli-2-n-propyl-iniida/ol in DM1* ( " 1 20"! \ i Slunde) und Auslallcn mil Wasscr. 
5 Aushcuic: 67'# dcr Theoric: 
Schmcl/punkl: ISO'V. 
C^II^NsO, xH : () 
Bcrcchnci: 

(' 67.07: IT 5.21 ;N 14.48; 
io (iel'iinden: 

C 67.08: II 5.33; N 14.48: 

Bcrcchnci: 

Molpcak M + =4o5: 

(ic turn Ion: 
15 Molpcak M + = 465. 

9.15 3- {(X)- 1 -|4-( 2-fsopropy I- 1 TI-iniiila/.ol-4-yl Janilino |- 1-phenyl-niclhy liiicn }-5-nilro-2-irnlolinon x U : 0 

ITcrgcsielll durch Umsci/.ung von 3-{ l-liihoxy- l-phcnyl-mcihvlitlen)-5-niinv2-indolinon mil 1.3 Aquivalcnicn 4-(4- 
20 Aminophcnvl)-2-isopropyl-iniuia/.ol in DM1 '( 120"(\ 1 Sitindc) und Auslallcn mil Wasscr. 

Aushcuic: 75'/? rier Theoric: 

Schmct/punki: 2l)2 202"(\ 

(' :7 n : .iNrf>, x TT : 0 

Bcrcchnci: 
25 ('67.07: IT 5.21 ;N 14.48: 

Ciclundcn: 

C 67.20: TT 5.29; N 14.45: 
Bcrcchnci: 
Molpcak M + =4(>5: 
M) (iclumicn: 

Molpcak M + =4n5. 

Bcispicl 10 

55 3-[(/)-l-|4-( 1 1 l-Imida/.ol-4-vl )anilino|-l-(4-iritluornicihylphcn\l)mcihvlidcn }-5-niiro-2-indolinon 

(a) 1 -Accly l-3-| l-hydi\).\y- l-(4-irilluorniclhyl-phcnyl)mclhy liden}-5-nilro-2-indolinon 

TTcr«eslclll durch Rcakiion von l-Aeelyl-5-niiro-2-indolinon mil cincm Aquivalcnl 4-TrilliioniicihyI-ben/oesaure in 
40 irockcncni DM1' in (iegcnwari von jc 1 Aquivalcnl TB'IU und 1IOBT sowic von 5 Aquivalcnicn lliinisi's Base i20"(\ 

4Siundcn), liinruhren in vcrdiinnicr Sal/suurc. I'illralion des Nicdcrschlugcs. T.osen des Nicdcrschlagcs in liiOAc, 

Troeknen dcr organischen Phase und.liindamplen ini Vakuum und Rciniiiung des Hindamplrucksiandes durch Saulen- 

chroniaunrraphie an Kicsclgcl mil CIK'IVMcOII ( 10 : 1 ) als Hluens. 

Aushcuic: 86'/? dcrThcoric: 
45 Schmcl/punkl: 1 77"C': 

linol-Rcakiion (mil l-cClrlAsung in HiOTI): posiiiv. 

(hi 3-| l-Ikoin-t-(4-lril]uonuclhyl-phcn\l)incihylidcn|-5-nilro-2-inilolinon 

50 Ncrgcsiclh durch Rcakiion dcr unicr (a) erhalicncn Verbindumj mil 1.2 Aquivalcnicn Triphcnvlphosphin und 1.1 
Aquivalcnicn von Teirabrom-mcihan in ('TK'l: (1 Slundc bci 0"(\ iibcr Nachi bci Raumiemperalur), Xugabe von 2 
Aquivalcnicn Pipcridin und Riihrcn bci Raumicnipcralur fur 1.5 Siundcn. sowic liindamplen im Vakuum und Rciniyung 
des liindumplYuekslandes durch Siiulenehromalouraphic an Kicsclgcl mil (Vclohcxan/liiOAc (1:1) als lduens. 
Aushcuic: 5.6'* dcr Thcoric; 

55 Schmcl/punkl: 222 225T: — - 
CftlUirl-'W), 
Bcrcchnci: 

Molpcak M + = 412/414(1 Br): 
Ciclundcn: 
AO Molpcak W =412/414(1 Br). 

(c) 3-{i/)-1-|4-( lII-Imida/ol-4-vhanilino|-l-(4Mrilluoi™ 

TIergesielll durch Rcakiion dcr unlcr lb) erhalicncn Brom-Verbindung mil 2 Aquivalcnicn 4-1. 1 TT-Iniida/ol-4-y hanilin 
r>5 x 2 IK 'I (Schmcl/punkl: 350"O und 3.9 Aquivalcnicn Trieihy lamin in Toluol/DM1 : (2 : 1 ) I'iir 2 Siundcn bci 40"(\ liin- 
gicBcn in \erdunnlem Ammoniak und Rcinigung des erhalicncn Nicdcrschlugcs durch Saulcnchromaiographic an Kic- 
sclgcl mil ('II^'IVMcOTI/kon/. Ammoniak M0 : 1 : 0.1) als Hlucns. 
Aushcuic: 17.4'f dcrThcoric: 
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Schmel/punki 358"C: 
(' : sIl|„l : .N 5 0; 
Berechnci: 
Molpeak W = 491: 
(jefunden: 
Molpeak \V = 491. 

Analog Bcispicl 10 vvurde fokende Verhinduni* crhahon: 

10. 1 3-{(Z>-1-|4-< 1IM mida/.ol-4-yi)ani lino |- l-i. 3-eyano- phenyl Unolhy lidcn}-2-indoiinon 

(a) 1 -Aceiyl-3-| 1 -hydroxy- 1-( 3-cyano-phenv I )incthvli^cn |-2-inilolinon 

Iferiiestclli aus 1 -Accivl-2-imlolinon und 3-( yano-bcn/A>csaurc in irockenem DMT in (icycuwari von TB'llJ. IIOBT 
sowie Ili'mie's Base <35"(\ 2 Slunden ) und ahschlietfende Remitting durch Saulenchromaloi:raphie an Kicscltzcl mil 
nUVMeOIl (10:1) als lilucns. 
Ausheuie: o2* '< derTheorie: 
Schmel/punki: 173 175"C: 

linol-Reakiion (mil I'eCh-TosunLi in lilOTI): posiliv. 

i h) 3- 1 1-Brom- l-{3-cyano-pheny| jmcihx liden-2-indolinon 

Ilenzeslelh liurch Rcakiion der unier (a) erhallenen Vorbindung mil Triphenylphosphin uml Tetrabrom-meihan in 
CIR'I : und abschlictfende Reiniiiuni! durch Saulenchromaiographie an Kiesekel mil Cyclohexan/lilOAc (1:1) als lilu- 
cns. 

Ausheuie: 1 4^ v derTheorie: 
Schmci/punki: 2 1 8"( \ 
(VJIoBrrR) 
Berechnci : 

Molpcak M + = 324/320 1 1 Br): 
Gct'iindcn: 

Molpeak M + = 324/320 1 1 Br). 

(c) 3-{(/)-l-|4-( HMmida/ol-4-vl)anilino|-l-< 3-cyanophenyl)-meihyliden )-2-indolinon 

1 Icr^csielli duivh Rcaklion dor tinier (b) erhallenen Brom-Verbindung mil 4 Aquivalenlcn 4-( 1 1 l-hnida/ol-4-yl )anilin 
x 2 MCI ( Schmel/punki: 350"O und 0 Aquivalentcn Tricihylamin in Toluol/DMl •' <3 : 2) (60"(\ 4 Slunden), liinuicticn 
in vcrdiinnien Ammoniak. Abircnncn der organise hen Phase und deren Rcinmiru! durch Saulenchromaioiiraphic an Kie- 
sekcl mil CIR'iyMeOH/kon/. Ammoniak ( 10 : I : 0.15) als lilucns. 
Ausheuie: 3..V? der Theorie: 
Schmel/punki: 70"C: 

IX'-R, =0.43 IKicsclcchCTRIVMcOlT/kon/. Ammoniak ( 100 : 10: 1)| 

(':sn l7 NsO 

Berechnci: 

Molpeak M + = 4()3; 

(ieliinden: 

Molpeak M + =403. 

Bcispicl 1 1 

3-{(/)-l-|4-( lIMniida/ol-4-yl )aniiino|- l-(4-nielhyl-pheny I )meihvliden)-5-niiro-2-indolinon 

(a) 1-Acei\ l-3-| I-hy(lro.\y-l-(4-nieihyi-phenyl)nieihylicIen|-5-niir<v2-indolinon 

Tfcrgesielli analou-Beispiel 10(a) aus l-Aeelvl-.S-niiro-2-indolinon und 4-Meihy l-hen/.oesaure in trockenem DVB- in 
(le^enwari von TBTIL IIOBTsowie T Ttini^'s Base (2<)"(\ iiber Nachi) und abschliel^enderHeini^unii durch Siiulenchro- 
malographie an Kicsclgcl mil CTR'h als lilucns. 
Ausheuie: 53'f der Theoric: 
Schmel/punki: 1 75"( 

linoi-Reakiion (mil l-cClrLosunu in liiOTIl: posiliv. 

i b) 1-Acciy l-3-| 1-chlor- 1-(4-mediy!-phenyl)meihyliden |-5-niiro-2-indoiinon 

Man erhii/l 3.55 e M0.5 mMol) l-Aceiyl-3-| l-hvdro\y-1-<4-meihyl-phenyl)me»hvliden|-5-niir(v2-indolinon Lind 
2.40 s: 1 1 1.5 mMol ) PCU in 00 ml Toluol 2 Slunden bei 80"(\ Man dampfl ini Vakuum ein, uibi I risches Toluol /liiii liin- 
damplrucksiand, dampli erneui ein und wicderholi diese Pro/edurcin vveilercs Mai. Der liindamplVucksland wirdin we- 
nii! Toluol in der TTil/c gclosi. Bei lungsaiuen Abkuhlen krisiallisicrl ein Isomer, wahrscheinlich das (Z)-Isomere. aus. 
Aus der Mullerlauize crhall man durch SaTilcnchmmuiographic an Kiesckel mil CTR'I: noch ein Ciemisch der (/)- und 
(li)-lsomcren. 
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('/)- Isomer 

Ausbeulc: 46^ der Theorie: 
Sehmel/punki: 201 202"C; 
5 DC-R, - = 0.54 IKieseiyel.CIM'l/rolih.)! (5 : 2>|: 
(^IT^ONjOj 
Bcrechnei: 

Molpcak M f = 350/358 < I CI); 
(ielundcn: 
io Molpcak M + = 350/358 (I Ch. 

(X/li)-[someren-(iemisch 

Ausbeulc: 37'? der Theorie: 
is Sehmel/punki: 108 I7()"C: 

DC-R, =0.54 una 0.49 IKiesekel; CIMM^loluol (5 : 2)|; 
Beide DC-Hecke Lichen den Molpcak M + = 350/358 < 1 CI). 

le) 3-{(Z)-1-|4-< lTT-rrniila/.oi-4-yhanilin<>|-l-(4-iuclhyI-phenyI )mclhyiiilen}-5-nilro-2-iniloMnon 

:o 

Ilcrgesielh dureh Reaklion des unicrfhi crhallenen (Z)-Isoiuers (Schmcl/punkl: 2()1 2()2"C) mil 1.1 Aquivaleni 4- 
( 1TT-fmida/ol-4-yl)unilin x 2 IICI (Schmcl/punkl 350"C) und 3.3 Aquivalonlen NaT ICO.* in DM1 ; (50"C, 1 Slumie). liin- 
iiielx-n in verdiinniem Ammoniak. Huraklion mil lilOAc. Ahirennen der organisehen Phase unci ilercn Rcinigun^ dureh 
Saulcnchromaio^raphie an Kiescliiel mil CTI : CI : /Me()II/kon/. Animoniak (10: 1 :().!) als lilucns. 
is Ausbeulc: 4. 0'* iter Theorie: 
Sehmel/punki: 297"C: 

Bcrechnei: 

Molpcak (M+TIr = 438: 
M) C to I'u ni ten: 

Molpcak (M+Ur 438. 

Analog Bcispicl 11 wurden fol^ende Verbindungen crhalien: 

11.1 3-((Z)-1-|4-( MT-Iniida/ol-4-vI)anilino|-I-i4-brom-pn^^^ 

>s 

ia) 1-Aeeiy l-3-| I -hydroxy- ]-i4-bmni-phenyl)meihvliden|-2-indolinon 

TTcrjscsiclll analog Bcispicl 10(a) aus l-Acciyl-2-indolinon und 4-Brom-hen/oesaure in irockenem DM1 ■' in Cleeen- 
vvari von TBTU. HOB T sowie TTiini-i's Rase I 20"C. fiber Nachl) und ahschlietienile Rciniiiung ilureh Saulcnehromalo- 
40 graphic an Kicsclgcl mil OH'IVMcOII (20 : 1) als lilucns. 
Ausbeulc: Sl'v der Theorie: 
Schmcl/punkl: 140 142"C: 

linol-Reakiion (mil I eCU-Losiing in IilOli): posiliv. 

45 i h) l-Aeeivl-3-| l-ehlor- l-(4-broiH-phenyl)mcihylidcn|-2-indolinon 

Man crhii/i ]-Aeeiyl-3-| l-hydroxy- l-(4-broin-phcnyl mtelhyliden|-2-indolinon und 2 Aquhalenie PCIs in Toluol 
1 Slunde bci 100 'C. Man lihrierl. dampfl im Vakuum cin und jiihi Pclroleiher /urn oliszen Hindampfrueksland. 
Ausbeulc: M) f t der Theorie: 
so Schmcl/punkl: 177 178V: 
C, 7 niiBrCINO: 
Bcrechnei: 

Molpcak M + = 375/377/379 ( 1 Br. 1 CI); 
Gefunden: 

ss Molpcak M + = 375/377/379 1 1 Br. 1 CI). — - 

(e) 3-|( , hlor-1-(4-broin-phenyl)meihyliden|-2"indolinon 

ITcrgesielli aus der unlet - (b) crhallenen Verbindunii dureh Reaklion mil I Aquivaleni Piperidin in MeOTI (5 Slunden, 
60 4()"C) Ausbeulc: 460 der Theorie: 
Sehmel/punki: 260 2o2"C: 
C,,TIoBrClNO 
Bcrechnei: 

Molpcak M* = 333/335/337 (Br. CI): 
r>5 Gefunden: 

Molpcak M f = 333/335/337 < Br. CI). 
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id) 3- {('/)- l-|4-l llT4iiiida/ol-4-vl)anilino|-l-(4-broni-phcnyl)-inclhvli(icn j-2-indolinon 

ITcrgesiclll tlurch Rcakiion der tinier (c) erhallenen Vcrbindung mil 1.2 Aquivalenien 4-i lTMinida/ol-4-yl)anilin x 2 
I TCI 'Sehniel/punki: 350'C) und () Aquivalenien TTLini^'s Base in DM1 : <80"C. (> Smnden: \WV. 2 Slunden). liingietien 
in Wasser. lixirakiion mil lj()Ac. Ablrennen dcr organischen Phase undderen Rcimgung dureli Saulenehroniaiographic 
an Kicsclgel mil CIH'lj/MeOlI 1 10 : I ) als Mlucns" 
Ausheute: 8.2' f der Theorie: 
Schmel/.punki 332 }M)V:' 

Berechnci: 

Moipeak M + = 456/458(1 Ik); 
(iefunden: 

Moipeak M + = 450/458(1 Br). 

1 1 .2 3- {('/)- 1 -|4-((2-0\o-pyrroIidin- l-vl )-mclhy I )anilino|- 1 -<4-hrom-phenyl )mclhyliden}-5-niiro-2-indolinon 

ia) 1-Aceiy 1-3-1 1 -hydroxy- 1 -(4-brx>ni-phcny I )mci hy Inlcn |-5-niiu>2-in<folinon 

Mergesielh analog Beispiel 10(a) aus I-Aceiyl-5-niiro-2-indolinon und 4-Brom-hcn/ocsaure in iroekenem DM1 : in 
(iegenvvarl von TBTU. IIOBT sowie ITtiniii's Base (20 "C. tiber Naehl) und liindampten itn Vakuum. Mine Probe des er- 
hah enen Rohprodukis wurde durch Saulenchromaiogruphie an Kicselgel mil CIMWMeOTI (20: I) als liiuens uerei- 
nigl. 

Sehniel/punki 31.VC: 

linol-Reakiion (mil FeClrT-osuni! in lilOU): posiliv. 

C'nllnBrNV) 

Berechnci: 

Moipeak (VP =402/404 (Br); 
(iefunden: 

Moipeak M + =402/404 (Br). 

(b) l-Acely l-3-| l-chlor- l-(4-brom-phenyhmeihyiiden |-5-nilro-2-indolinon 

Flcrgeslelll aus deni unier (a) erhallenen Rohprodukl durch lirhil/.en mil 2 Aquivalenlcn PCU in iroekenem Toluol 
(3 Smnden. 80"C), liindanipfen im Vakuum und Verreiben mil liiher. 
Ausheuie: 59' f der Theorie: 
Schmel/punki: 202 205"C; 
(',7TI !t »BrCIN:0. 
Berechnci: 

Moipeak M + =420/422/424 (Br. CI): 
(iefunden: 

Moipeak M + = 420/422/424 (Br. CI). 

(e) 3-| 1-C 'lllor-l-(4-brom-phenyl )mcihy Milcn|o-niircv2-indtihnon 

TTcrgeslclll aLis der tinier (b) crhallcncn Verbindung durch Zuiroplen von soviel cincr verdiinnicn Losung von Nalri- 
ummeihylal in MeOTT bci Raunilemperalur. bis latu DC-Konirolle kcine Ausgungsverbindunu mchr naeliweisbar isi. 
Ausheuie: SX'f der Theorie: 
Schinel/.punki: 2t)3 2(>5"C; 

Berechnci: 

Moipeak M + = 378/380/382 ( Br. CI): 
Cot tinden: 

Moipeak M + = 378/380/382 ( Ik. CI). 

(d) 3-{(/)-l-(4-< 2-0.\o-pyrrolidin- I-yl )-iiieihyl);jnilino|-]-i4-hroni-phenyhiiieihylkkrn}-5-niiro-2-inilolinon 

TTergcstelli durch Reakiion der tinier (c) erhallenen Vcrbindung mil 1 Aquivalcni 4-((2-Oxo-pyrrolidin- 1-ylMne- 
ihyhanilin und 2 Aquivalenlen Tfiinig's Base in DMT M2()"C. 0.75 Smnden), HingieBen in Wasser. lixirakiion mil 
lilOAc. Ablrennen der organise hen Phase und deren Rciniuuni! durch Saulenchronialoiiraphie an Kieselgel mil 
CU : CI : /MeOTi (15:1) uls liiuens. 
Ausheuie: 53'* tier Theorie: 
Sehniel/punki: 285 287"C: 
CvJI : ,BrN 4 ()4 
Berechnci: 

Moipeak MTT + = 532/534 ( Br): 
C iefunden: 

Moipeak Mil* = 532/534 (Br). 



DE 198 15 020 A 1 



1 1 .3 3-{</>l-|4MPyrrolidin-l-yl-mL^ 

Ilergeslclli ilurch Rcukiion von 3-| l-(1ilor-l-(4-brom-phenyl )-iuclhylidcn|-5-nilro-2-in(iolinon mil 1 Aquivaleni 4- 
(Pyrrolidinl-yl-rncihyl)anilin unci 2 Aquivulcnicn TTiinufs Base in DVI1- « I Slundcn. I20"C). 1-inLiic^cn in Wusser. lix- 
5 irakiion mil liiOAc. Abircnncn der oryanischen Phase und ilcrcn Rcini^um; ilurch SauJeuchromaloiiraphie an SiO mil 
('TM'! : /McOII(]5 : 1 > als Hluens. 
Aushculc: 37.6'? der Theoric; 
Schiucl/.punki: 300 304V: 

id Bereehnei: 

Molpcak M + = 5 IS/520 (Br); 
(icliinden: 

Molpcak M + = 518/420 (Br). 

is Beispiel 12 

3-{(/,)-l-|3-< iIT-Intida/A)linO-vhanilino]-l-phcnvliiiclhylhlcn}-2-intioiinon x 0.4 TT : 0 

Man ^ihi l-Ben/.oyl-3-( l-|3-cyano-anilino|-l-phcnyliucihylidcn}-2-inilolinon (Schniel/.punkl 245 248T) in cine 
20 kaile ( I ()"(') gcsaiiiiMe Losung von ITd-Gas in MeOIT. Nach Riihrcn uhcr Nachl bei Raunileiuperalur dampfl man bci 
30"C i in Vakuum ein, vcrsel/.l (ten Hindampl'riicksland mil liiher unci trocknei ihn bei 20"(' ini Vakuuni. Das erhaliene 
rohe Imino-ntcllu leiher-ITvilrochlorid (Sehmel/punki: 233 237"C) ruhrl man /usanimen mil 5 Aquivalenien Mlhylen- 
iliamin tiber Nachl bei Raunileniperalur. Nach Hindampl'en ini Vakuum versei/l man mil Hihor umi reinigl den erhallenen 
Niederschla^ ilurch Saulenchroinaioyraphie an Kicsckel mil McOTT/HiOAc/kon/.. Ammoniak (9:1: 0.5) als liluens. 
:.s Aushculc: 25''/ der Theoric: 
Schniel/punkl: 262 207"C: 
(':4n : nN 4 ()x0.4 IN) 
Bereehnei: 

(' 74.35; TT 5.41; N 14.45: 
*o (Jefunden: 

(/ 74 64: IT 5.55; N 14.23: 

Bereehnei: 

Molpcak M + = 380: 

(Icfundcn: 
*5 Molpcak M + = 3S0. 

Analog Beispiel 12 vvurde lolaendc Verhinduni! crhalicn: 

12. 1 3-{(/)-l-|4-(( rniiila/o|in-2-vl)melhvh-anilino|-I-plieny lmeihy!iden}-5-niiro-2-indolinon 

40 ITcrt»esielli aus 3-f (/J-lH4-('yanonielhvl-anilino|-l-pl^nyinielhyliden}-5-nilro-2-indolincn (Schniel/punkl 329'C) 
durch Behandeln /.uersi mil ^esauigler Iiri/MeOII-I.osun^ bci I0T und danach mil lilhylcndiamin. Abircnncn von 3- 
{(/)- l-|4-Mciho\vcarbonvlniclhyl-anilino|-l-phcn\ Imelhy liden )-5-niiro-2-indoiinon (43'4 dcr Theoric, Schniel/- 
punkl: 23S 240"C) durch lixiraklion aus 2N-essiiisaurer Losuna mil Mclhvlenchlorid und Auslallen ilerTnclverbimlune 
ilurch Zucabc von kon/.. Ammoniak /.ur wiitirigen Losiing. 

45 Aushculc: 14.57; der Theoric: 
Schmcl/punki: 329 330*V 
(':>II :i NsO; 
Bereehnei: 
Molpcak M + =439; 

So (icfundcn: 

Molpcak M* =439. 

Beispiel 13 

3-{</)-l-|4-i nT-[inida/ol-4-vl)anilino|-l-phenvhneih\lulen}-5-nilro-2-indolinon TTydroehlorid x 0.5 IT : 0:< 0.8 Dioxan 
55 — 

Hcruesielli aus 3-{(/)-l-|4-( UT-[inida/.ol-4-yl)anilino|- 1-phcnyhueihy liden }-5-nilro-2-irulolinon in Dioxan mil 1.09 

Aquivalenien IN Sal/saurc und liindampfen ini Vakuum. 

Aushculc: Sl'v der Theoric; 

Schmcl/.punkl: >400"(': 
w C 2A ]] n NsO } x TK'I x o.5 n : Ox 0.8 Dioxan 

Bereehnei: 

(' 60.48:114.75; N 13.01: 
(icfundcn: 

C 00.02: IT 4.72: N 12.93: 
r>5 Bereehnei: 

Molpcak M + =423: 
(icfundcn: 
Molpcak M*=423. 
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Bcispiel 14 

3-{(/> l-|4-( 1 .2.3.4-'[eiraliydro-isochin</*lin-( ."S )-\ I )umino J- 1 -phcnvhncihy !idcn )-2-imU>iinon-hytlrochiorid x II : 0 

UciLiesiclli uus 3-{(Z)-l-|4-(2-Boc- 1,2 J.4Heirahydro-isocliiuolirH5)-yl )umino|- l-phcrivlnicilivlidcnJ-2-irKlolinon in 
C'TTjClj mil Sal/.saure/]:l()Ac <2u"(\ 2 Slundcn). 
Aushcuie: S.V-f dor Thcoric: 
Schmcl/punkl: 290' V: 
(\JI : ,N 4 OxTTnxlI : 0 
Bo roc line i: 

('08.32; II 5.73: N 9.96: 
(iefunden: 

(' 08.71; TI 5.70: N 10.13: 
Bo roc h no I : 
Molpcak M* = 3o7: 
(iefunden: 
Molpoak M + = 3o7. 

Analog Bcispiel 14 vyurden erhallon: 

14.1 3~{(/J-H(l,2A4-Teirahydro-isocn^^^ x TIC! x IK) 

I Tcreosicl It aus 3-{(/)- l-|<2-Boe- 1.2.3.4-io!rahyilro-isoohinolin-0-> I )amino- l-phonyhnothv lidon )-5-nilro-2-imloli- 
non miliels ChlorvvasscrsiolV in litOAc. 
Aushoulo: $0'* dor ' Nicotic; 
Schnicl/punki: 299 300V; 
(VbW^xTK'lxTR) 
Bcrcohnci: 

('01.74:114.90: N 12.00: 
(iefunden: 

(' 02.11: IT 4.70; N 12.05: 

Bcrcohnci: 

Molpoak M + = 4I2: 

(iolundon: 

Molpoak (VP = 4! 2. 

14.2 (iciuisch von 3-{(/,)-l-|4-(( IniidaA>lin-2-yl)inoihvl)anilino|-l-plionvltnoihylidon)-5-niiro-2-indolinon x 
(TYCOON [75 r 4 ) und 3-{f/>>|3-((Imida/olin-2-vl)melhvl)anilino x 

(T\('0()IIf25'4) 

flergesielll aus dent (iciuisch von 3-{(/)-l-|4-(( 14ioo-inuda/.olin-2-yhrnelhyl)unilino|M-phenylntelhylulcn)-5-ni- 
lro-2-indolinon (75'* >und 3-{i/H-|3-M 1 -Boe-imida/olin-2-yl )mcthyl )anilino|- 1 -phony Inicthvlidon }-5-niiro-2-indoli- 
non f 25'.* ) mil Trilluoressigsaure in Moihylcnohlorid. 
Aushcuie: 7.W dor Thcoric: 
Schinclzpunki 238 24 PC: 

('^njiN^xci^coon 

Bcrcohnci: 

C 58.59: 114.01: N 12.05: 
(Jolundon: 

('58.45:11 3.99; N 12.02; 

Berechnet: 

Molpoak M + = 439; 

(iefunden: 

Molpcak M + = 439. 

. Bcispiel 15 

3-{(Z>- 1-|4-( 1 TI-rniida/.ol-4-yl )anilino|- 1-(3-arinnorncihy|-phcnyl)riicihylidcn }-2-indolinon 

ITergcslelh aus 3-{(/>l-|4-( 1N-l!uida/ol-4-yhanilino|M-(3-cyano-phcnyl)niclhy1ulcnJ-2-indolinon durch kalalyii- 
seho Hydrierung an Raney-Niekel in ^esalli^iem mclhanolisehcm Animoniak (20"(\ 3.5 bar. 3Slundon). Hindanipfen 
im Vakuuni und Vcrroibcn mil liihcr. 
Aushcuie: S3' ? dor Thcoric; 
Schnicl/punki: ah \i)YV (Xers.); 

DC-R. =0.32 IKicsclgcl: Mclhvlonchlorid/Mcihanol/kon/.. Animoniak ( 100 : 10 : 1 )| 

Bcrcchnol: 
Molpoak M* = 407: 
(iefunden: 
Molpoak M* = 407. 
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Beispiel 10 

3-{(X)-l-|4-(2-/\ntino-1 TT-inti<ia/.ol-4-vl)Lmilinc>|-1-phcnyiinciJi\ liJcn}-2-in<k>linon x IM) 

5 Tier sic sic III ulis 3-{('/)-l-|4-( Imida/.o| l,2-a|[\vriniiilin-2-vl)unilit]o|-l-|)l]crivliucihvjidcri}-2-indoliiu.Hi x 0.5 II : 0 und 
13 Aquivalenien Ilvdra/.in-hvdrai in litOTI ciurch Hrhil/.en unicr Rucklluti (72 Slundcn). Hindampfcn im Vakuum und 
Rcinigun^ durch Saulenchromaio^raphie an Al : 0< mil CIM'IVMcOlT ( 10 : 1 ) als Hluens. 
Aushcuic: 21.8 f /i dcr Theoric: 
Schmcl/.punki: 250 255"C: 

io (VJIi-^OxTM) 
Bcrcchnci: 

C 70.00:11 5. 14: N 17.02: 
Cicl'iuulcn: 

C 70.1 1: TI 5.17: N 17.17: 
15 Berechnel: 

Molpcak M + = 393: 
(ielundcn: 
Molpcak = 393 

:o Beispiel 17 

3- {('/)- 1-|4-( IIT-lmida/.ol-4-y I )anili no |- l-(4-aminomelhv l-|Mienyl)melhvlidcn}-5-nitro-2-indolinon x TM) 

(a) 1-Aceiyl-3-| I -hvitroxy- 1 -c4-phihalimiik>nicihv l-|^icnyl )iiicihylk1cn|-5-nilr*.>-2-imloIinon 

25 

Hcniesielll analog Beispiel 10 aus l-Accivl-5-nilro-2-indoiinon und 4-phihalinmlonicihyl-hcn/A>csiiurc (Schmel/,- • 
punki: 200 202"C: crhalicn aus dem enisprechcnden lerl.Buiylcsler vom Schmcl/.punki 142 145 '(' mil ITA) in irocke- 
ncm DM1 : in (iegenwari von TBTU, TIOBT sowie Tliiniii's Base (20"C, 2 Slundcn). Hinruhren in verdiinnier Sal/.saurc. 
Diiicricrcn des crhailcncn Nicderschlaiies in liiOAc und Trocknen dcr lesisubsian/. hci 100'V im Vakuum. 
M) Ausbeute: S5'/< dcr Theoric: 
Schmcl/.punki: 241 242'C: 

Hnol-Reaktion (mil 1'cCU-I.osun^ in HiOII): posiiiv. 

(h) 1-Acciy |-3-| l-chlor-lH4-philialinii(lonicllivl-phcny!)niclhvlidcn}-5-nilro-2-intlolinon 

Man crhii/i analog Bcispicl 11(b) das oben unicr (a) crhulicnc Hnol mil 2 Atjiiivalcnicn von POs in Toluol 
1 91 )"('/() Slundcn und 1 10"(70 Slundcn), isolierl den bcim Abkuhlen cnlslchcndcn Niedcrschlaii. waschl ihn mil Toluol 
und I rock nc l ihn hci 75"C im Vakuum. 
Aushcuic: 05''* dcr Theoric: 
an Schmcl/.punki: 234 23(>"C: 
C^IbuN^xTM) 
Bcrcchnci: 

("02.22: II 3.21 :N 8.37: CI 7.00: 
(icfundcn: 
45 C 02.25: TT 3.31: N 8.27: CI 7.20: 
Be recline l: 

Molpcak M + =501/503 (1 CI): * 
Cc Turn ten: 

Molpcak M + = 501/503(1 CI). 

50 

ic) l-Aceiyl-3-{f/)-l-|4-( ITI-imida/.ol-4-vT)anilino|- l-l4-phrhaliruidonicilivl-phcnyl)nicihylidcn}-5-nilro-2-indolinon 

Man eibi cine I.osuni: von 0.50 t: ( I niMol ) dcr unicr (b) crhailcncn Chlor-Verbindung in 20 ml CTCCIj /.u cincr kallen 
= 0O"C) iieruhrien Suspension von 0.35 u < 1.5 niMol) 4-i 1 IMmida/ol-4-y!)anilin x 2 HCI (Schincl/punki: 350"C) 
55 und 0.77 nil (4.5 mMol) Ili'iniii's Base in 20 nil CIMT und riihrl iiher Nachl hci Raunilemperalur. Nach Hindampl'en im 

Vakuum und /.vvei liindampfcn mil Toluol im Vakuum vcrreibl man den crhailcncn Riicksiumi mil lilOIT. 

Aushcuic (roll): 0.47 g (75'V dcr Theoric): 

Schmcl/.punki: 20(>"C; 

CtfTTylSMV, 
60 Bcrcchnci: 

Molpcak M* = 624: 

Cicfundcn: 

Molpcak M* =624. 

r>5 ut) 3-{(/)-l-|4-( 1 TTrrinida/.ol-4-yl )anilin<?|-l-(4-aininonicthy Iphonyl Jincihyh^lcn }-5-niiro-2-indolinon x IM) 

Man crhii/J 0.45 i: (0.72 mMol) dcr unicr (c) crhailcncn Verhindumi /.usanimen mil 0.1 ml S0'/Hgcni ITydra/.in-hydrai 
(1.0 mMol) in 20 ml CTM'MiiOII (1:1)0 Slundcn hci 50"C. Man dampll im Vakuum cin und rciniyi den liindampl- 
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riicksiand durch Saulenchroinaiographie an Kicselgel mil CTM'MilOIT/ kon/.. Ammoniak (5:2: 0.05) als lilucns. 
Aushcuic: 0.10 g (30.7'* dcr Thcoric): 
Schniel/.punki: 270 275T: 

Bcrechnei: 

C 63.82: TI4.7l:N 17.86: 
(icfundcn: 

(' 64.26: IT 5.13: N 17.20: 

Bcrechnei: 

Molpcak M + = 452: 

(icfundcn: 

(VIolpcak \r = 452. 

Analog Bcispiel 17 wunlc lolgende Vcrbiiulung crhalien. 

1 7.1 .>-{(/)- l-|4-l HT-lmida/ol-4-yl )anilino|- l-f4-antinoniciliylphcn\ l)ntclhylidcn}-2-indolinon 

(a) l-AcciyJ-3-| 1 -hvdrow- 1 -(4-pJnhali tnidc^ritcihy l-phcnyl )ntcihy lidcn |-2-in*,k>!inon 

TTergeslelll analog licispicl 10(a) aus l-AcelVl-2-imlolinon und 4-phlhaliniiilomciliyl-bcn/.ocsaurc (Schmcl/.punki: 
260 262 "(') in irockenem DMF in (Jegcnwari von TBTU, TTOBT sowie TTunig's Base (20 C 4 Sltinden), liinruhren in 
vcrdiinnier Sal/.saurc. l:\iraklion mil CTM'K liindampl'en des gel rock net en organischen l:\lrakies ini Vakuum. Verrei- 
hen des liindampfriickslandes mil liiOAe und Trocknen dcr I'esisubslan/.. 
Aushcuic: 6 ( )'< dor Thcoric: 
Schmclzpunki: 200 201 "C: 

linol-Reakiion (mil PcCli-Losiing in liiOII): posiiiv. 

(b) 1 -Acciyl-3-| l-chIord-(4-p!iihaliniulonicihyl-phcnyl)inclhylidcn|-2-indolinon 

Ilergesielll analog licispicl 1Kb) aus deni unicr (a) crhaltcncn linol mil 2 Aquivalenlcn PCIs in Toluol 
( I00"(71 Siunde). dampl'i bis /ur beginnenden Triibung ini Vakuiun ein, vcrscl/t mil Pclrolciher. isolicrl den enlslandc- 
nen Nicdcrschlag, wiisehi ihn mil Pclrolciher und irockncl ihn hci 75''C im Vakuum. 
Aushcuic: S5 r v dcr Thcoric: 
Schmcl/punki 207 208T: 

Bcrechnei: 

Molpcak M* =456/458(1 CI): 
(Jcl'unden: 

Molpcak M f =456/458(1 CI). 

(e) l-Aceiyl-3-{t/jdH4-(lTT-iimda/x>l-4-yl)anilino|-l-(4-pliihalrnidoniclhy 

nergcsielll aus dcr unier(b) erhallencn Chlor-Vcrbindung und /.wei Aquivalenlcn 4-( lTT-Iniidu/.ol-4-yl )anilin x 2 TIC M 
(Schniel/punkl: 350"C) und 3 Aquivalenlcn von lliini'ji.s Base in DMh (SO'C, 1 Slundc), /iiiiabc vein I'.lOAc und Wa- 
schen mil Wasscr. liindampl'en dcr organisehen Phase im Vakuum und Reinigung des HindamplViicksmndcs durch Situ- 
lenchromalographic an Kicselgel mil CTM'lj/-l:l()TT/kon/. Ammoniak (15 : 1 : 0.1 ) als lilucns. 
Aushcuic: 26'v dcr Thcoric (Schaum): 
Schmcl/punki 200"C: 
C. <5 n:sN.,Oj 
Bcrechnei: 
Molpcak M + = 579: 
(ie I unden: 
Molpcak W = 579. 

(di 3-{i/)-l-|4-{ nMmida/.ol-4-yl)anilino|-l-(4-aminomcihy lphcnyl)mclhylidcn}-2-in<lolinon 

ITcrgcsiclli aus der unicr (c) erhallencn Vcrbindung /.usanmicn mil 3 Aquivalenlcn Hydra/in-hydral in liiOTl 
( 70"C/4 Slunden). liindampfcn im Vakuum und abschlicBcnde Rcinigung durch Saiilenchromaiographie an Kicsclgcl 
mil CIM'MiiOIT/kon/.. Ammoniak (4 : 1 : 0. 1 ) als lilucns. 
Aushcuic: 50' r dcr Thcoric: 
Schmcl/punki 224 225"C: 
Cslhi NsO 
Bcrechnei: 
Molpcak M + = 407: 
C icfundcn: 
Molpcak M f =407. 
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Beispiel 18 

3-{i/>1-|4-( IIMniida/ol-4-yl)anilinoHM4-aceiylaim 

5 Man riihri 3-{(Z)-l-|4-i lTT-Imida/.ol-4-yl ianilino|- l-(4-aminoiueihyl-pheny bmcihv lidcn )-5-niiro-2-indolinonx TT : 0 

in irockenem Dioxan /usanmien mil 1 .2 Aqui valenien Accianhydrid und eini^en Tropfen Hiscssic ubcr Nachi bci Raum- 

tempera! nr. Man dampfl ini Vakuum cin und verreihi den liindanipl'riicksiand mil liihcr. 

Aushcuic: 83'/ ctcr Theorie: 

Schinel/punki: 170"C: 
id C-H-N.Oa 

Bcrcchnci: 
• Molpcak M + = 4<)4: 

(Jef unden: 

Molpoak M+=494. 
is Analog Beispiel 18 wurden foljzende Vcrhindun^cn crhallen: 

18.1 3-{(/)-l-|4-( 1 N-Fmida/x>l-4-yl)anilino|-M4-Nsieeiyla^ 

TTcr«csiclh aus 3-{(Z)-l-|4-< ITT-Iniida/.ol-4-y! tunilino|'l-(4-uiuinonicihyl-phcnyl)riiciliylKlcn}-2*iriitolinon in irocke- 
:o ncm Dioxan mil Accianhydrid und ciwas liisessig iRaunuemperalur. 24 Slunden), liindampfen ini Vakuum cin und Ver- 
reiben des Kmdampl'ruckstandes mil liiher. 
Aushcuic: 88'"? dor Theorie: 
Sehmel/punki: 186 188T: 

_\s Bcrcchnci: 

Molpcak M + = 449: 
(ict tinden: 
Molpcak M' =449. 

«) 18.2 3-{(Z)- Hl2-Aeeiyl-L2J.4-ieirahydro-isochinolin-6^^ 

Ilergesiclll aus 3-{(Z)- 1 .2.3.4-Teirahydro-isochinolin-6-yl)aniino|- 1 -plK'nylmelhy lidcn )-5-nilro-2-indolinon x 
NCI < INO in liiscssig mil Accianhydrid in (iegenwarl von ITiinig's Base. 
Aushcuic: 83'7 dcrThoorie: 
vs Schmcl/punki: 285 280"C: 
C :( J T :: N 4 0 4 
Bcrcchnci: 

C 68.09: H 4.88: N 12.32: 
(id unden: 
AO ('68.34:11 4.81 :N 12.27: 
Bcrcchnci: 
Molpcak M + = 454: 
( ic I imden: 
Molpcak M 4 " =454. 

45 

Bcispicl 19 

3-{(Z)-1-|4-( 3-1 rac-4-Aniinocarbony I- 2-oxo-pv rrolidi n- 1-\ I )-(/)- 1 -propen-l-yi) unilino|-l-phcnylmcihy lidcn }-5-niiro- 
2-indolinon (I) und 3- {(/.)- l-|4-<3-( rac-4-AminocurbonylO-o\o-pyrrolidin-l-vl )-(H)-l-propen-l-yl)anilino|- 1 - phony 1- 
>d ineihyliden)-5-niiro-2-indolinon (IN 

(a) 3-|(Z)-l-(4-Brotn-anilino)-l-phenylmoihy|idcn|-5-niiro2-inciolinon 

TTereesiclii durch Umsci/ung von l-Acciyl-3-< l-cihoxy-l-phcnyIincihylidcn)-5-niiro-2-indolinon mil 1.5 Aquivalcn- 
55 i en 4-Bromanilin in DM1 ; ( 1 1 ()"('. 2 Siundcn). anschlicticndc Behandiung mil Pipcridin (2(fC. 0.5 Siunden) und Auslal- 

len mil Wasscr. 

Aushcuic: 92'/f dcr Theme: 

Schmcl/punki: 3(H) 305T: 

C : ,Tl,4BrN;()^ 
iso Bcrcchnci: 

C 57.82: IT 3.23: N 9.63: Br 18.32: 

( Jef unden: 

C 57.81 :N 3.20: N 9.65: Br 18.22: 
Bcrcchnci: 
65 Molpcak M + = 435/437 ( 1 Br): 
(ief unden: 

Molpcak M + = 435/437(1 Ik). 
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(bMl)sind(IF) 

Man riihrl 440 nisi ( 1.0 NiMol) tier untcr (a) crhallcncn 4-Bromphcnyl-Vcrbintlung. 21 mg (0.069 mMol) Tri-o-lolvl- 
phosphin, 5 nig (0.023 mMol) Pulludi u m-diacci at , 185 mil (I.I mMol) rac- l-Allvl-4-aminocarbony!-2-o.\o-pyrr(>liciin 
(Schniel/.puriki 09 70°('i und 0.35 nil (2.0 mMol ) Hunim/s Base in 20 ml DM1 15 Slunden bei KM >*'C\ iillricn iibcr Kie- 
.selgur, iiicl;>i aul' Wasscr Iillricn voni Nicdersehluy unci reinigi ihn suulenchromatographisch an Kicsclgcl mil 
ClM'N/MeOH 1 10: 1) alsliluens. /ucrsi wird das (Z)- r somer (F) cluicri (R, =0.50), das mil 1 her krisial lisicri: 
3-{(Z)- 1-|4-(3-( rae-4-Aminocarbonvl-2-oxo-pyrrolidin- l-\l )-(/> I -propen- 1 -y 1 )ani lino |- 1 - phenx I nici hv liiicn J -5- ni I r*.>- 

2- indolinon. 

Ausbcuic: 131 nig (91'v dcr Theoriei: 

Schnicl/punki: 170T (SVhauin); 

C : ,INN.O. 

Hcrcehnci : 

Molpcuk M+ = 523: 

tielunden: 

Molpcak M + = 523. 

Dann win! das (li)-Isomer ( II) cluicri (R =0.43). das in McOTI (+ 1*1 her) krisiallisicrl. 

3-[(Z)- 1-|4-(3-( rae-4-Aniinocarbv)nyl-2-ONO-pyrr(iliiiin-l-yh-(l:)-l-pro[x*n'l->'l) unilino)- 1 -phcnylmcihy liiicn }-.S-ni- 
iro-2-indolinon. 

Ausbcuic: 147 nig < I4'.v dcr Thcorici: 
Sehniel/.puiiki; 220 225'V: 

Bcreehnei: 
Molpcak (VP = 523: 
tie fun den: 
Molpcak M + = 523. 

Analog Beispiel 19 wurden folgende Verbindungen crhallcn: 

19. 1 3-{<Z)-H4M3-(2-Oxo-pym>lidin-l-yh (I) 
und 3-{(Z)-1-|4-(3-(2-Oxo-pyrrolidin-l-yl )-( H)-l -propen- 1-y I )anilino|-l -phony lnicihylidcn}-5-niiro-2-indolinon (II) 

TTcrgcstclli « lurch Unisei/.ung von 3-|(/J-l-(4-(4-Broni-anilino)-1-phcnyhnelhylidcn|-5-niiro-2-indolinon mil 1. 1 
Aquivalenien N-Allyl-pyrro!idin-2-on, 0,07 Aquivalenien Tri-(o-iolyl)-phosphin. 0.02 Aquivalenien Palladium-diacelal 
und 2 Aquivalenien IKinig's Base in DM1 ; '3 Slunden. 100"C: unier SliekslotV), 1 -'ill ration iibcr Kieselgur, Vcrsci/cn mil 
Wasscr und Rcinigung des crhallcncn Niederschlages durch Saulenchromalographie an Kiesclgel mil lilOAe/HlOIl 
( 10 : 1 ) als liluens. 

/uersl wird das (/)- Isomer (1) cluicri (R, = 0.63): 

3- {(Z)- 1-|4-(.V(2-0\o-pyrrolidin-l-vl )-(/)- 1 -propen- 1-yl )-anilino|-l-phcnyhnclhy!idcn}-5-niiro-2-indolinon. 
Ausbcuic: 22''; der Thcorie: 

Sehmcl/punkl: 262 203T: 

( , : S I1: 4 N4()4 

Bcreehnei: 

C 69.99: 115.03: N 11.66: 
(rcfunden: 

C 69.50:U 5.30: N 11.45: 
Bcreehnei: 

Molpcak (M-lIr = 479: 
(iefunden: 

Molpcuk (M-llr = 479. 

Dann wird das ( 1!)- Isomer ( 11 ) cluicri (R = 0.41 ): 
3-{(/j-l-|4-Li-(2-0.\o-pyrrolidin-l-yr)-U:)-l-pro[x i n-l-yr)-a 
Ausbcuic: 19'? der i'heorie: 
Sehmcl/.punkl: 278 280"C: 

Bcreehnei: — s. 

C 69.99: 11 5.03: N 11.66: 

CJci'undcn: 

(' 69.78: IT 5.24: N 11.49: 
Bcreehnei: 

Molpcak (M-H) = 479: 
(Je tun den: 

Molpcak (M-llr = 479. 

19.2 (iemiseh von 3-{lZ»-l-|4-(2-(2-0.\o-pyrrolidin-l-y^ 

linon (I) und 3-{(/j-l-|4-(2-(2-()xo-pvrrolidin-l-vl)-Ui)-cihcn-l-vl)anilino|-l-plK*nvlnicihviid 

(II) 

ncrgesiclli durch Umsei/.ung von 3-|(/>1-(4-(4-Broiu-anilino)-l-phcnyhncihylidcn|-5-niiro mil 1.5 Aquivalenien N- 
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Vinylpyrrolidon-2-in. 0.07 Auuivalcnien "IVi-U^loly I iphosphin. 0.02 Aquivalenien Palladium-diacclal und 2 Aquivalen- 
icn IKinig's Base in 1)M1 ; (2 Smmlcn. 100"('K Filiraiion ubor Kiesclgur. Versct/.en mil Wasscr umi Reim^iing des erhal- 
(enen Niederschlaiies i lurch Saulcnchromalogruphic an Kiesck'cl mil Toluol/I iiOAc/liiOTT (4:2: 1 ) als lilucns. 
Man crhall cin (//l:)4sonieren-(icmisch <R t =0.48 und 0.40): 
5 Aushetile: 54.9'/r dcrTheoric: 
Sehmel/punki: 260 2()5"C: 
C :7 n :: N 4 () 4 x().3 H : () 
Bcrcehnel: 

('08.71:114.83; N 11.87; 
H) (icfumlcn: 

C 08.72: II 5. 10; N 11. OS: 

Bcrcehnel : 

Molpcak M + = 4oO: 

(icfunden: 
IS (Viol peak M + = 4()6. 

Analog den vorsiehendcn Bcispiclcn konnen folgende Verhindungen hcrgesielh werden: 

( 1 ) 3- {</)-! -Iflndokvy d)uinino|-l-phcnylmcihylulcn Jo-nilr(>2-imlolinon. 

(2) 3- {(/)-! -|( 1 - Mcl hy I- bcn/.iinida/.o!-5-y I )anii no |- 1 - phen v liuct hy liilcn } -5-niiRv 2-iniloli non. 
20 (3) 3- {('/)- l-|< 2-A/aindol-5-\ l)amino|-l-phen\ -Inicihy lulon }-5-niiro-2-indolinon. 

(4) 3-{(Z)-H<2-fnda/.oi-o-yl )amino|- 1 -phony Imoihy liden )-5-niiro-2-indolinon. 

(5) 3- (('/)- ! -|< 2-0\o-iruiolin-5-y 1 )amino|- 1 -phony Imoihy liden }-5-niiro-2-indolinon. 

(()) 3- {('/)- 1.2.3.4- rcirahydro-chinolin-6-y I )amino|- 1 -phony Imoihy liden }-5-niiro-2-indolinon. 
(7) 3- ((/)-! -|(Bcn/iniula/ol-5-yhamino|- l-phen> Imoihy liden }-5-niiro-2-imiolinon, 
_\s (8) 3- {('/)- l-\lcihy!-2-o.\o-2.3-(lihyilro-nT-bon/iniida/.olo-yi )amino|-l-phcnylniclhyliilcn}-5-niiro-2-indoli- 

non. 

(9) 3-((/j-l-|(( , hinolin-()-yl)aiiiino|-l-phony lniolhviidon}-5-niiro-2-indolinon. 

(10) 3- { ( 1 -[ 1 2-C)\o- 1 .2-ilihydi\>-py ra/.in-7-y I )amin^l- 1 -phony lincliiylklcn }-5-nilro-2*intk^linon, 

(11) 3-{(/)- l-t(Isoohinolin-5-yl)aniino|-l-phcnylincihvlidcn}-5-nilro-2-indolinon. 
M) (12) 3-{t/J- l-|t2-IW-1,2.3/l-lelrahydro-iso 

(13) 3 -{('/.)- 1 - 1 1 2- 1 ; i ho \ yc: » rbon y Inicihy 1-1 .3-tlio\(visi^intlolin-5-yl)afnino|-l-phony linoihvlidon}-5-nilr(v2-iniliv 
linon. 

( 14) 3-{(/)- l-|(2-(3-l:iho\ycarbonyl-propyh- 1 J-dioxo-isoindolin-5-yl )aniino|- l-phenylnieihylidcn}o-niiro-2- 
indolinon 

v> (15) 3-{(/)-l-|4-( 1 1 l-linida/.ol-4-yl)ani!ino|-l-(3-cvano-phonyl)iiicihyli(lon }-5-niiro-2-indolinon 

( 10) 3-{(/> 1 - 1 3-1 in-linida/.olin-2-yl)aniIino|-l-phcnylnioihvIidon}-5-niiro-2-indolinon. 

(17) 3-{</> l-|4-( I 2.3.4- 'Ictrahydro-isochinolin-i 5 )-yl)amino|- 1 -phony Imoihy liden }-5-niiro-2-indolinon-hydro- 
ohlorid. 

(18) 3-{(/)- 1 -|4-( in-[nud:i/.ol-4-yi):inilino|-l-t3-aTiiinonioihylplionyhinoihy liden )-5-niir<v2-indolinon 
40 (19) 3- {</H-|4-( 2-Amino- 1 n-iruida/ol-4-yl)anilino|-l-phonylniLMhylidon}-5-niiro-2-indolinon, 

(20) 3- (( /)- 1 - 14-( (Pyrrolidin-l-yhmcihy I ) Lin 1 1 i no |-1 -phony I meihy I iden}-2-indoiinon. 

(21) 3- {</.)- 1-|4-( 2-Amino-5-nielhyl- 1 TI-iniida/.ol-4-yl)anilino|-i-pheny Inicihy liden }-2-indolinon, 

(22) 3-{t/)- 1-|4-( 2-Amino- 1 1 1-ihia/.ol-4-yl)anilino|-l-phonylniclhvlidon J-2-indolinon. 

(23) 3-{(/)-l-|4-(( Iiimla/ol-l-\l)nicihyl)anilino|-l-phcnylnicihyli(lcn)-2-indolinon, 

45 (24) 3-{(/)- l-|4-((2-0\o-pynolidin- 1 -y I >nicihyl)ani lino |-1 -phony Imoihy liden |-2-indolinon. 

( 25 ) 3- {(/.)- 1-|3-< .( 2-()\o-pyrrolidin- 1-y I )nioihyl)anilino|-l-phonylmolhylidon)-2-indolinon, 

(20) 3-{(/)-l-|2-( lfT-riinda/ol-4-yhanilinoH -phony Inicihy li<lon}-2-indolinon. 

( 27) 3-f (/)- 1 -|4-< 2-Amino- lII-imida/ol-4-y ! >anilino|-l -phony Imcihy liden }-2-indolinon, 

( 28) 3-{(/)-l-|4-((2.4-Div).\o-iiiiida/olidin-5-yl)mcihy I )ani!ino|- 1 -phony Inicihy liden j-2-indolinon, 

50 (29) 3- {(/.)- 1 -|4-( < 2.4-l)ivr\o-iiiiitla/x^lulin-5-y litien )nicih\ 1 Janilino]- 1 -pheny inicihy liden } -2-i ntlolinon. 

(30) 3- {t/J- !-|4-( 2-Mcihyl- 1 TT-irni<ia/:ol-4-y I )anilinoh 1 -phenyhncthy liitcn }-2-inviolinon. 

(31) 3-{(/)- 1-|4-( l-Mcihy!-lTl-inii(la/ol-5-yl)anilino|-l-phcnyliiicihv !iden}-2-indolinon. 

(32) 3-{(/)- 1 -|4-( 2-Acoiy lamino- ITT-imida/ol-4-y I )anilino|- 1 -phony Imoihy lidon |-2-indolinon, 

(33) 3-{(/)-l-|4-< 2-Acoiylamino-5-niolhyl-lTI-inuila/.ol-4-yI)anilino|- 1 -phony Imoihy lidon }-2-indo!inon, 
s.s (34) 3-((/)-l-|4-{ ni-'llMr;j/ol-5-yl);jnilimi|-l-phcnylniclhyliilcn}-2-indolinon. — - 

(35) 3-{(/d-l-|4-iilinida/ol-4-\l)inclhyl)anilino|-l-phcnylniclhylidcn)-2-indolinon. 

< 30) 3- {('/)- 1-|4-( 2-< Imida/ol-4-yl )cihyl)ani lino |- 1- phony Imoihy lidon )-2-indolinon. 

(37) 3-{(/.)-l-|4-( 2-(lniida/ol-4-\ 1 )-(li)-cl hony I )ani lino |-1 -phony I meihy lidon }-2-indolinon. 

( 38) }-[('/.)- 1 -|4-( (2.4-l)io\o-ihia/olidin-5-y lidon)moihyl)anilino|- l-phenylnielhy!iden}-2-indolinon. 
60 (-39) 3-{(/)-l-|4-((2.4-Dio\o-ihia/.olidin-5-yl)inoihyl)anilino|- 1-phcnylmcthy lidon }-2-indolinon. 

(40) 3-{(/)- 1-|4-( lH-lniida/.ol-4-vl )anilino|-l-i4-irilluorniolhyl-phcnyl)iiiclhyli(lon}-2-in(iolinon. 

(41 ) 3- {</,)- 1-|4-( in-[niidaA>l-4-yhanilino|-l-54-inoihyl-phoyl)pluMhylidon)-2-indolinon. 

(42) 3-{(/)-l-|4-( 2-lsobuiy I- lIT-iniida/ol-4-y I )anilino |-1 -phony Imoihy lidon )-5-niiro-2-indolinon. 

(43) 3-{-(X)- 1 -|4-i2-Pcnly M II-imida/ol-4-yl)anilino|- 1-phenylniclhy lidon }-5-niiro-2-indolinon 

fo (44) 3-{<X)-l-|4-|( i-lk)c-iinida/A>lin-2-yl)inolhyl|anilino|-l-phony lnioihylidon}-5-niiro-2-ind<>linon^ 

(45) 3-{(/)-l-|4-|( [rnida/olin-2-> I )niLMhvl|anilino|-l -phony hnoihy lidon }-5-niii\>-2-indolinon. 

(40) 3-{(/,)-l-|4-|(!mida/olin-1-\ hmoihyl |anilino|- l-phcnylmoihylidon}-5-niiro-2-indolinon. 

(47) 3-{f/>l-|4-|<5-Melhoxyearbony^^ 
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54) 3- 

55) 3- 
50) 3- 

57) 3- 

58) 3- 
tolinon 

59) 3- 
ndolinon. 
00) 3 
non. 
61) 3 
non. 
02) 3 
inon, 
o/o .> 



lolinon 
4S) 3- 

49) 3- 

50) 3- 

51) 3- 

52) 3- 



04) 3- 

05) 3- 
00) 3- 

07) 3- 

08) 3- 
ro-2-im 

09) 3- 
lotinon 

70) 3- 

71) 3- 

72) 3- 

73) 3- 

74) 3- 

75) 3- 
70) 3- 
77) 3- 
7S) 3- 

79) 3- 

80) 3- 

81 ) 3- 
ro-2-ind 

82) 3- 

83) 3- 

84) 3- 

85) 3- 
80) 3- 

87) 3- 

88) 3- 

89) 3- 

90) 3- 
91 > 3- 

92) 3- 

93) 3- 

94) 3- 

95) 3- 
90) 3- 

97) 3* 

98) 3- 

99) 3- 



</)-l-|4- 
(Z)-1-|4- 
i/)-)-|4- 
i/)-l-|4- 
(/)-l-|4- 
</)-1-|4- 
(/)-l-|4- 



('/)- 
(/)- 
(/,)- 



-|4- 
-|4- 
-14- 
-|4- 



X)-l-|4- 
i/)-l-|4- 
i/)-l-|4- 
(/)-l-|4- 



</>-l-|4- 
<X)-I-|4- 
</.M-|3- 
(Z)-1-|3- 
(/>1-|3- 
(/)-l-|4- 
olinon. 



( 5-( ^^0x^-2-^X0^^ rroliiiin- 1 -y I )nicihv I |anilino|- 1 -phcnylnici hv lidcn }-5-nitro-2-indolinon. 
( 2.5-Dihydro-pyrrol- 1-y I imcihyl |anilino|-l -phcnylnici hy lidcn )-5-nilro-2-indolinon. 
(Pyrrol- I -ylJmclhy I lanilino |- 1 -phcnylmelhy lidcn }-5-niiro-2-indoli non. 

(2,5-Dihydro-2.5-dio\o-pyrrol-1-y I Mncihy I lanilino |- 1 -phony inieiliv lidcn )-5-niiro-2-indoiinon. 
(2.5-DioNo-pyrrolidin-l-yl)nicihyl |anilino|- 1 -phcnylmelhy lidcn }-5-niiro-2-indolinon. 
( 3-Oxo-pyrrolidin-l-yl}melhy I |ani lino |-1 -phcnylnici hy lidcn }-5-niiro-2-indolinon. 
(3-IIydro\y-pyrrolidin-l -yl Mitelhyl |anilino|- I -phony hiielhy lidcn }-5-nilro-2-indolinon. 
[niida/.ol-1-yl )ani!ino|-l-phcnyhiieihylidcn }-5-niiro-2-indolinon. 
3.5-Dio.\o-icirahydro-1.2,4-iriaA}|-4^ 

2,4-Dio.\o-iinida/oiin-5-yl)anilino |-1 -phenyl meiln lidcn }-5-niiro-2-indolinon. 
(3-McihyI-2.4-dioxo-iniida/olin-5-y lidcn Hnclhy I |ani lino |- ! -phony hnclhy lidcn )-5-niiro-2-in- 

( 1 .3-Dimeihy l-2.4-dio\o-imidaA^lin-5-ylidon)-ntoihy I |unilino|- 1 -phonylmeih\ lidcn }-5-niiro-2- 

1 1 -Mcihyl-2.4-(tio\v>-iiiiiday:oHn-5-yl)tncihy I |unilino|-1-phcnytiiici hyliiicn }-5-niiro-2-indoli- 

( .>-Mcihyl-2.4-viio\o-inutIax*.>lin-5-y I )mcfhy I |uni!ino|- l-phcnylnieihvli^lcn }-5-niiro-2-in*k>H- 

( 1 .3-Diuiclhv!-2,4-dio\o-imida/.olin-,5-yUniolhyl | anilino|- l-phenvimelhyliden)-5-niiro-2-indo- 

!-< Imidu/ol-4-yl)elhen- 1 -y I |aniiino|- 1 -phcnylnici hy lidcn }-5-nilro-2-indoli non. 

1 -( Imida/ol-4-y hclhy I |ani!ino|- 1-phenylnielhyliden }-5-nitro-2-indolinon. 

1-( Iinida/ol-4-yl)-3-propen- 1-y I |anilino|- 1 *phcny hnclhy lidcn}-5-nilro-2-indolinon, 

1 -(Imida/.ol-4-yl )- 1-propcn-l-yl lanilino |- 1 -phony hnclhy lidcn }-5-niiro-2-indolinon. 

1 -( Imida/.ol-4-y I Jpropyl lanilino |- 1 -phcnylmelhy lidcn )-5-niiro-2-indolinon. 

3-1 5-Aininocarbony l-2-oxo-py rrolidin- l-yl)-l-propen- 1-y I lanilino |-1 -phcnylniclhylidon }-5-ni- 

3-(5-Aminocurnony|-2-o.\o-pvrrolidin- 1 -y I)- propyl |anilino|-l -phcnylmoihy lidcn }-5-niiro-2-in- 



i o 



(/.)- 1 - 14-| 3-1 Py rrolidin- 1-y l)-l-propen- 1-y I lanilino |-1 -phony hnclhy lidcn )-5-niiro-2-indoli non, 
{/,)- 1-|4-|3-( Py rrolidin- 1-y l)-propyl|ani lino |-1 - phony hnclhy lidcn }-5-niiro-2-indo!inon. 
(/)- I - 14-| ( 2-0\o-py rrolidin- 1 -yl )- 1- propen- 1-y I lanilino |- 1 -phcnylmelhy lidcn }-5-niiro-2-indolinon. 
I /j- 1- |4-|i 2-()\o-pv rrolidin- !-yh-propy I lanilino |-1 -phony Inicihylitlon }-5-nilro-2-indolinon. 
(/)- 1-|3-( 1-Molhyl-l 1 1-iinida/.o!-4-yl)anilino|- l-phonylnioihy lidcn }-2-inviolinon, 
i/,)-l-|3-t in-rinida/A)l-4-yl)anilino|-l-i4-irinuoriHCihyl-phonyl )nieihyliden}-5-niin>-2-indolinon. 
(/,)- 1-|3-( 1 [T-Fmida/.ol-4-yl)aniliiH>|- 1 -i4-nicihy l-phcnyl )niclhylidcn }-5-nilro-2-indolinon. 
(/)-l : |3-( 2-Acelylaniino- 1 TT-tmida/.ol-4-yl)anilino|- 1 -phcnylmelhy lidcn )-5-niiro-2-indo!inon, 
i/)-l-|3-( 2-Meihyl-lTT-imida/ol-4-y l)anilino|-l-phonylmoihylidcn}-5-niiro-2-inito!inon. 
I '/I )- 1 - 1 3-< < Py rrolidin- 1-y I )nicihy I )anilino|-l -phony Imolhy lidcn )-5-nilro-2-indolinon. 
(Z)-!-|3-(2-(Fmida/ol-4-yl )-( H)-elhenyI)anilino|- 1 -phcnylmelhy lidcn }-5-niiro-2-indolinon, 
(/)-l-|3-(( !-Mcihyl-2.4-dio\o-innda/olidin-5-(l'7/)-yliiicn)nicihyl) anilino|- 1 -pheny hnclhy liden}-5-ni- 
linon. 
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(/)-l-|3- 
f/)-l-|4- 
(Z)-l-|4- 
(X)-l-|4- 
(Z)-l-|4- 
(Z)-l-|4- 
i/)-I-|4- 
(Z)-l-|4- 
(Z)-l-|4- 
(/)-l-|4- 
iZ)-l-|4- 
C/)-l-|4- 
<Z)-I-|4- 
(Z)-1-.|4- 
(Z)-l-|4- 
(Z)-l-|4- 
t/)-l-|4- 
l/)-l-|4- 



2-l:ihvl-lTT-iiindaAil-4-yl)anilino|-l-phenylnioihylidon}-5-niiro-2-indolinon. 
2-(2-().\o-pyn'olidin- 1-y I icihcn- 1-y I |anilino|-l-phonyhuclhyliilcn}-5-niiro-2-indolinon, 
2-(2-0.\o-py rrolidin- 1-y I icihyl | . ii lino |-1 -phcnylmelhy lidcn )-5-niiro-2-indolinon. 
l-(py rrolidin- 1-y hclhy l|anilino|- 1 -phcnylmelhy lidcn }-5-niiro-2-indolinon. 
l-<2-0\o-py rrolidin- 1 -yl icihy I lanilino |-1 -phcnylniclhylidon }-5-niiro-2-indolinon. 



(2-[Vlcihy|-py rrolidin- l-yl)nicihy l|anilino|-l-phcnvlnicihy liclen)-5-niiro-2-indolinon. 
( 3-Mcihy!-pyrrolidin- 1-y I )niclhy I junilino|- I-phcny lniclhy lidcn}-5-nilro-2-indolinon. 
(Pyrrolidin-2-yl)molhvl|anilino|- 1 -phcnylmelhy lidcn }-5-niiro-2-indolinon. 
( 1 -Mcihyl-pyrrolidin-2-y I Mncihy I lanilino |-1 -phenyl mcihy lidcn }-5-niiro-2-indoli non, 
( 1 -Aocly l-pyrrolidin-2-y hmoihy 1 |ani lino|- 1 -phony Imolhy iiden )-5-nilro-2-indoIinon,- 
(Pyrrolidin-3-y I Mncihy I |ani lino|- 1 -phony Imolhy liilcn}-5-niiro-2-indolinon, 
( 1 -Molhyl-pyrmlidin-^-y I )niclhy I |;jni linii[- 1 -phcnylnicihy liilcn }-5 r Tiilro-2-indolinon. 
( 1- Aocly l-pv ^rrolidin-3-y I jmoihy I |ani lino |- 1 -phony Imolhy lidcn ]-5-niiro-2-indoli non, 
( 2-().\o-pyrroli(lin-5-y I illicitly 1 (anilino |- 1 -phcnylnicihy lidcn }-5-nitro-2-indolinon. 
(2-0.\o-pyrrolidin-3-yl)nicihyl |anilino|-l -phony hnclhy liilon}-5-niiro-2-indolinon. 
( 2-().\o-pyrrolidin-4-yl intcihy I lanilino |- 1 -phony lmclhylidon}-5-niii\v2-indolinon, 
(2,5-Dio.\o-pyrrolidin-3-yl)nioihyl lanilino |-1 -phony Imciliy lidcn )-5-niiro-2-indolinon. 
(2,5-Dio\o-2.5-dihydro-pyrrol-3-yl)moihyl lanilino |- 1 -phcnylmelhy lidcn }-5-niiro-2-indolinon. 

100) 3- {('/)- l-|4-|i2-Uy dro.\ymoihyl-py rrolidin- 1-yl)meihyl |anilino|-l -phcnylmelhy lidcn )-5-niiro-2-indolinon. 

101 ) 3- {(/)-l-|4-|i2-Moiho\ymolhy l-py rrolidin- 1-yDmcihy I |anilino|- 1-pheny hnclhy Iiden )-5-niiro-2-indoli non. 

102) 3- {(X)- 1 -|4-| ( 2-1 iihowcarhony 1-pyrroMdin- 1 -y 1 )nic(hv 1 |uni!ino|- 1 -phony hnclhy lidcn }-5-niiro-2-indolinon. 

103) 3-{(/J- 1-|4-|( 2-Mciho\ycarbony l-pyrroliilin-1 -yi )iueihyl (anihnol- 1-phonylnioihy lidcn }-.S-ntiro-2-incloli- 
non. 

104) 3-{(/)-l-|4-|{2-( urhoxy-pyrrolidin- 1-y I )moihy I |anilino|- 1 -phony lmoihvlidon}-5-nilro-2-irnlolinon. 

105) 3-{f/)- l-|4-|f] > yra/Ail-l-yl)nicihyl|anilino|-l-phenyhnclhylidon}-5-nilro-2-indolinon. 



so 



AD 



6S 
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(1(H)) 3-{(X)-l-|4-|(3-0\o-2.3-dihydro-pyraA>l-l-\ ^1 )iucihyl junilino |- l-phcnylnicihylidon }-5-niiriv2-indolinon. 

(107) 3-{</)-l-|4-|(2-().\o-iniida/.oliilin-]-yl}nicih>l |anilino|- 1-phcnyiincihy litlcn J-5-niiro-2-indolinon, 

{ 10S) 3-{(/)-l-|4-|(2-()xo-2J^lihv(lro-iniiiia/A>l-l-yl)niLMhyl|anilino|- l-phcnyliucihylidcn}-5-niiro-2-in(ioiinon. 

( 109) 3-{(X)-l-|4-( l-Mcihyl- 1TT-iinula/.ol-2-yhanilino|- l-(4-aniinonicthyl-phcny!)Miiothylulcn}-5-niiro-2-imloli- 

non, 

1 1 10) 3-{(Z)- l-|4-i 1 -Meihyi-l II-iniidaAM-4-yl)anilino|- W4-aniinomcihyI^^^ 
non. 

(111) 3- {('/)- 1-|4-( I TT-Itniilu/.ol-4-yl )unilino|-1-(4-aniinoiiicihylphcnyl)-nicihylidcn}*2-i mlolinon. 

(112) 3-{(/)- 1-|4-( 1 H-Iniiila/ol-4-yl )unilino|-l-(4-aniinoniLMhylphcnyl)-iULMhylktcn}-5-niiro-2"inilolinon. 

(113) 3-{ t'/>- 1 -|4-i 2-Acciy larnino- 1 TT-iniiila/.ol-4-yl )ani!ino|- 1 -(4-aininornctliyl-phcny I Hincihy litlen}-5-niiro-2- 
indolinon. 

(114) 3-{ ( /)- f -|4-( 2-Mctti\i- 1 TT-unnki/.ol-4-y 1 )anilino|- 1 M 4-aniinornclhy l-phcny I )-niciliy luicn }-5-niiro-2- indoli- 
non, 

(115) 3-{(Z)- 1 -\( 1 ,2,3.4-Tcirahydro-isochinolin-6-yl )amino|- 1 -(4-uminoincihyl-phcnyl)-inclhyliilcn]-5-niJro-2- 
indolinon. 

1 1 16) 3-{(.Z)-H( 2-AceiyM,2J4-ielrahydr(visodiino 
niiro-2-indolinon, 

(117) 1 -|4-d 2,4-Dio\o-?niida/.oliiiin-5-> livion Jntclhy I )-anilino|- 1 -{4-aininoniclhyl-phcny I )-mclhy liiicn }-5- 
niiro-2-iniioIinon. 

( 1 18) 3-{(/)- l-|4-(il 5 yrroliitin-I-yl )nicihyl)anilino|- l-(4-aniinonicihyl-phcnyh-iiicihyIiiicn}-5-niiro-2-imiolinon. 

(119) 3-{i'/hl-|4-(2-« liiiiiia/xil-4-y!Ml:KMhenyl^ 
dolinon, 

(120) 3-{(Z)-1-|4-U l-Mcihyl-24-dio\iviiiikiaA)liilin-5-(l , 7/)-ylulcn)!iicihyl) Linilino|-l-(4-aininomclhyl-phcnyl)- 
meihyliden)-5-niiro-2-indolinon, 

(121) 3-{(/)-l-|4-(2-Iilhyl-lTT-iniida/.ol-4-yl)anilino|- l-(4-annnonicihy l-phcnyl)-nieihyliiicn}-5-nilr(v2-indoli- 
non. 

(122) 3-{(Z)-1-|4-( 1-Meih\ 1- 1 TT-iinida/ol-2-yl )aniMno|- l-(4-aceiy laiinnoiucth\l-phcnyI)-nielhylklcn}-5-niiro-2- 
indolinon. 

( 1 23) 3-{<Z)-l-|4-( 1-Mcihy 1-1 TT-if nivta/.ol-4-y i )ani lin<>|- 1 -(4-acciy lai iiinomcihy l-phcny I )-nict hy lidcn }-5-nitro-2- 
indolinon. 

( 1 24) }-{{'/,)'- 1-|4-( lTT4iin(la/ol-4-yl)anilino|-l-(4-;icelykinurioincihv l-phenvl)-mcthylidenl-2-indolinon. 

1 1 25) 3- {(/)- l-|4-i lTI-[nnda/A>l-4-yl)anilino|- l-{4-acelylanrinonicihyl-pheny I Muelhyliden)-5-niiro-2-indolinon, 

( 126) 3-((Z)-]-|4-(2-Aceiylamino-l II-imida/.ol^ 

l ro-2- indolinon. 

{ 1 27) 3-((/)-l-|4-( 2-Mcihvl-l n-imida/ol-4-yl)anilino|- l-(4-aceiy laininomclln [-phenyl )-me!hyliden}-.vniiro-2- 
indolinon. 

( 1 28) 3-{(X)-l-|( 1 .2,3.4-Toirahydro-isochinolin-6-yl )amino|- 1 -(4-acciy laminomeihy l-phenylMncihylidcn}-5-ni- 
iro-2-indolinon, 

( 1 29) 3-{(/)-l-|(2-Acciyl- 1 .2.3.4Heirahydro-isodiinolin-ft-yl)anrino|-l-^ 
dcn}-5-niiro-2-indolinon. 

( 130) 3-{(/)-l-|4-((2,4-l)io\o-iniida/olidin-.5-y!ivlcn)inclhy| )anilino|-l-(4-acciylaniinoinclhyl-phonyl)-mcihyli- 
dcn}-5-niiro-2-indolinon. 

1 131 ) 3-{(/)~l-|4-(( Pyrrolidin- 1 -y I )uicthy I )ani!ino|- 1 -(4-acci vlainiminiclhy 1-phcny 1 )-nicihy Milcn }-."S-niiro-2-irkk>- 
linon, 

(132) 3-{(/J-l-|4-(2HrmidaA>l-4-ylH^clhL^ 
2-indolinon. 

( 133) 3-{(Z)-l-|4-(f l-Moihyl-24-dio\o-irnidaA)lidin-5-(li//J-ylidcn)n^lhyl) aniline)- l-i'4-acciy laniinoinelhyl- 
phcnyl )- ?i ici hy I iden}-> nil ro-2- indolinon. 

(134) 3-{<Z)-l-|4-( 2-Mihyl-lTT-iniida/.ol-4-yl)anilino|- l-(4-acciylaminoii!olhyl-phcnyl)-mcihylidcn}-5-niiro-2-in- 
dolinon, 

( 135) 3-{(Z)-I-|4-( l-Mcihyl-ITT-iniida/.ol-2-yl)aniiino|- l-(4-pyrrolitlinoniLMhyl-phcnyl)-nicihylidcn}-.S-niiro-2- 
indolinon. 

( 136) 3-{(Z)-l-|4-( 1-tVIeih\ I- 1 TT-iinida/ol-4-y! )anilino|- l-(4-pvrrolidinomcihy l-phcnyh-mcihvlidcn }-5-nitro-2- 
indolinon. 

( 1 37) 3-{(/).|.|4-( 1 TT-lniida/ol-4-yl janili no |- 1 -f4-p\rrolidinoniL'l hyl-phcnyl)-uiclhytn ! k;n}-2-indolinon. 

(138) 3-{(.Z)-l-|4-( 1 TT-Intidu/.ol-4-yt Janilinol- ]-{4-p\ rrolidinoructhy l-phcny l)-iucUiy liden }-5-nili\>-2-indolinon, 

( 1 39) 3-{(Z)-l-|4-( 2-Pyrrolidino- lTT-imida/.ol-4-vl)anilino|- l-(4-pyrrolidinomclhyl-phcnyl)-mcihylidcn }->niiro- 
2-indolinon. 

(140) 3- {('/>- l-|4-<2-Meih\ l-lTT-imula/.ol-4-ylhin io|-l-(4-pyiToliilinorncihyl-phcnyl)-nicihylidcn}-.vnilro-2- 
indolinon. 

( 141 ) 3-{</)-l-|( 1 ,2.3,4-Tcirahvj[iro-isochinolin-(»-yl )amino|- l-<4-pynolidinonicihyl-phcnyl)-iucihy Iklcn }-5-ni- 
iro-2-indolinon. 

(142) 3-{(Z)-l-|(2-Acciyl- 1 .2.3.4Melrahydro-isodiinolin-6-yl)an^ 
dcn}-5-niiro-2-indolinon, 

( 143) 3- {('/)- 1 -|4-( ( 2.4-Dio\o-innda/A>lidin-5-y liden Uncihy I )anilino|- 1 -( 4-pyrrolidinontcihy l-phony I t-mcthy li- 
den }-5-niiro-2-indolinon, 

< 144) 3-{('/-)-1-|4-(( pyrrolidin-l-y hnicihyl )anilino|- l-(4-pyrrolidinoincihy l-phcnyl )-nicihy liden }-5-niir<>-2-indo- 
li non. 
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(145) 3-f(/)-l-|4-< 2-(TiHiiia/ol-4-yl wliKMhcnyl »anilino|- l-(4-pvrrolnMnonicihy l-phcnyl )-ntcihy[iilcn }-5-niiro-2 
indolinon. 

{ 14( } ) 3-{(/)- 1 -|4-d I -Mcihy l-2.4-iiH\\o-iniida/Ailiiiin-5-( I*7/J-yliilcn Jmcrliyl )anilino|- 1 -(4-acoiy laminomclhyl- 
phcnyl )-nicihyliden)o-niiro-2-indolinon, 

< 14?) 3-{(/)-l-|4-(2-l:tliy|-in-iniHla/.ol-4-vl)anilino|- l-(4-[\vrrolitlinoincthy!-phcnyl)-fnclhyljilcn}->niiro-2-in- 
dolinon. 

( 14S) 3-{(/)-l-|4-( l-Mclhvl-1H-imidaA>l-2-vl)amlino 
dolinon. 

( 149) 3-{(/)-l-|4-( 1-N4cih\ t-ITT-iniicla/.o- l-4-yl)unilino[- 1 -(4-pipcriiiinoiuciliv l-phcny i i-mcih\ lidcn }-5-niiro-2- 
imlolinon. 

{ 150) 3-{</)-l-|4-i 1 TT-iniiiia/.ol-4-y I )anilino|-l-i4-pipcridinomeihy l-phcnyl )-mcihyliden}-2-indolinon. 

( 15 i ) 3-{(/)-l-|4-( ! TT-Fniida/.ol-4-y l)anilino|- l-<4-pipcridinomeihyl-phcny!)-mcihy liden}-5-niiro-2-indolinon. 

(152) 3- {('/)- 1-|4-( 2-Py rroliiliiKv 1 [I-iinida/.ol-4-yl)aniliiK>|- I-(4-pi|KTi(liiKMiicihvl-phcnvh-iucihvlulcn}-5-niiro- 
2-indolinon. 

( 153) 3-{(/)- 1-|4-( 2-Mclhyl- lTI-imkla/.ol-4-y I )anilino|-l-(4-piperidinonk.Mhy l-phcnyl )-mcihy lide'n }-5-niiro-2-in- 
dolinon. 

( 154) 3-{</>l-|( 1 JJ4-'lLMrahydro-isochi™^ 
2-indolinon. 

i 155) 3-({/)-H<2-Aeciyl-i^J,4Hcirahyd^ 
den ) -5- ni l ro-2- indolinon. 

( 156) 3-{(/)- l-|4-((2.4-Dio.\o-iiiiida/.o!i(iin-5-yli(tcn)nicihyl)anilino|- t-(4-pipendinonicihyl-phenyl)-nielhy!i- 
den)-5-nitro-2-indolinon, 

< 157) 3-{(/)-l-|4-({pyrro!idin-l-yl)nicihyl )ani lino |- l-< 4-pipcridinonicihy l-phcnyl J-ntcihvliden) -5-niiro-2-indoli- 
non, 

( 155) 3- {('/)- 1-|4-(2-( lnmW.ol-4-yl )-(H)-elhenyl ianilino|-l-(4-pipcriviino!iiclhyl-phcnyh-inclhylidcn}-5-nilro-2- 
indoiinon. 

( 159) 3-{(/)-i-|4-(( l-Mclhyl-24-dio\o-iinidaA>lidin-5-(l{//J-ylidcn)nicihyl) anilino|-l-(4-piperidinonicthyl-phe 
nyl)-nicihyliden}~5-nilro-2-indolinon. 

( 160) 3- {(/.)- 1-|4-( 2-1 iihy I- lTI-iniida/.ol-4-yf)ani lino |- 1 -(4-pipcridinonieihy l-phcnyl )-mcihylidcn}-5-niiro-2-in- 
dolinon. 

( 161 ) 3-{(/)-1-|4-( l-Methyl-lTT-inudaA>l-2-yl)anilw^ 
nilro-2-indoIinon. 

(162) 3-{(/)-l-|4-( ! -Methyl- 1 TT-imida/ol-4-y l)anilino|-l-(4-( 2-oxo-py rrolidino-mclhy ! )-phen\l)-meihyliden}-5- 
nil ro-2- indolinon, 

( 1 63) 3-{lXH-|4-( 1 1 l-lniiila/ol-4-yl)anilin<>|-!-(4-( 2-oxo-pyrro- lulino-mcihyh-phcnyh-nicihylidcn ) -2-indoli- 
non, 

( 164) 3-{(/)-l-|4-( lTT-rniiila/.ol-4-y|)anilino|-l-(4-< 2-o\o-pyrrolk!ino-iucihyl)-phcnyl)-nicihy lidcn)-5-nilro-2-in- 
ilolinon. 

( 165 ) 3-{(Z)-l-|4-< 2-Pvrrolidino-l TT-imida/.ol-4-yl };inilino|-l-<4-( 2-oxo-pyrrolidino-meihyl )-phenyl)-nieihyli- 
dcn}-5-niiro-2-indolinon, 

( 166) 3- {('/ )- 1 -|4-i 2-Mcihy I- 1 TT-i mida/.vi|-4*y I )ani lin^^|- 1 -(4-( 2-o.\v.>-py rrolidino-niclhy I )-phcny I )-!iicihy liden 
niiro-2-indolinon. 

(167) 3-{(/)-l-|( 1.2,3,4- lclrahydro-isochinolin-0-vl (amino |- 1 -(4-(2-o\o-pvrrolidino-ntethyl )-phenylMiielhyli- 
dcn}-5-niuo-2-indolinon, 

( 1 OS ) 3-{(/)-l-|(2-Acclyl-!.2.3,4-icirahydro-isochinolin-6-yl)aniino|-l-{4-(2-o\o-pyrro 
mclhylidcn }-5-nitro-2-indolinon, 

( 169) 3-{(/)-1-|4-{(2.4-DH>xo-iiuida/.olidin-5-ylidcn)niclhyl )-anilino|-l-i4-(2-o\o-pynotidino-niclhvl)-phcnyl»- 
incihylidcn j-5-niiro-2-indolinon, 

( 170) 3-{('/)-l-|4-uPyrroliiiin-l-yl )niclhyl )anilino|-l-(4-(2-oxo-pyrrolidino*melhyl )-phcnyl )-mcihylidcn}-5-ni- 
iro-2-indolinon. 

(171) 3-{(/)-l-|4-( 2-(Fnmla/.ol-4-ylHli)-cihcnyl ianilino|- l-<4-(2-oxo-pyrroiidino-meihy l)-phcnyl)-nicdiylidcn}- 
5-niiro-2-indolinon. 

( 1 72) 3-{(/)-l-|4-(( l-Mcihyl-2,4-dio\o-iinida/olidin-5-(l://)-ylidcn)niclh\h anilino|-l-(4-( 2-oxo-py rrolidino 
incihyl)-phcnyl)-nicihylidcn}-5-nilro-2-indolinon. 

( 173) 3-{r/)-l-|4-(2-l{!hv|-in-imtila/.ol-4-yl)anilino|- l-(4-(2-o\o-pyrrolidinivnjcihyh-phcnyl)-nicihylidcn}-5- 
ni I ro-2- indolinon. 

(174) 3-{(/)-l-|4-( l-Mcihvl-lIT-imida/x>1-2-yl)an^ 
nilro-2-indolinon, 

(175) 3- {('/)- l-|4-i 1 -Mcihy 1- 1 TT-iniida/.oi-4-y 1 )uni lino|- 1 -(4-( 2-oxo-pipcridino-nici hy I )-phcn\ I )-incthy iiden }-5- 
niiro-2-indolinon. 

( 176) 3-{(/)-l-|4-( lIT-rniida/.ol-4-yl)anilino|- M4-i2-oxo-piperidmo-meihyl )-phcnyl)-mcihvlidcn}-2-indolinon. 
( I 77) 3-((/)-l-|4-( lII-IniidaAM-4-yhanilino|-l-(4-<2-o\o-pip^ 

dolinon. 

( 178) 3- {(X)- 1 -|4-( 2-Pipciidin^>- 1 T T-i niida/A^I-4-y i )ani lino |- 1 -(4-(2-vx\kVpiporiiiint>-niclhy I )-phcn\ I Mueihyliden}- 
5-nilro-2-indoIinon. 

( 179) 3-{(/)-l-|4-(2-Mcihvl-1II-imidaAM-4-y^^ 
nitro-2-indolinon, 

( ISO) 3- {('/)- 1-|( l.2.3,4-'llMrahydro-isochinolin-6-\r)aniino|- l-<4-(2-o\o-pipcridino-nicihyl)-phcnyl)-niclhyli- 
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den}-5-niiro-2-indolinon. 

< 181 ) 3-{(/>-l-|(2-Acciyl-l J,3.4-iciral\vdro-isochinolin-f)-yl)ainino|-l-(4-i 2-o\o-pipcridino-nicihyl)-phcnvh- 
mcihy liden )-5-niiro^ 2-indolinon, 

1 1 82) 3-{(/J-l-|4-([24-Dio\o-iniidaA>lidin-^-ylidcn)iHcthy| )unilino|- l-(4-i2-o\o-pipcridino-incihyr)-phcnyl)- 
rncihylidai j-5-nim>-2-irulo!inon, 

i IS.i) 3- {</)-! -|4-((Pyrrolidin- 1 -y I )nicihy I )aniiino[- 1 4-t 2-oxo-pipcrniino-iiicihy l)-phcny h-mcihy li<lcn }-5-niiro 
2-indolinon. 

1 1S4) 3-{<Z)-1-|4-(2Hlmida/.ol-4-yl )-(li)-cihcnyi iiinilino|-l-(4-(2nAO-piporidinoMiiLMhyh-phenyh-incihylidcn}- 
5-niiro-2-indolinon. 

(185) 3-{(/)-1-|4-m l-Meihyl-2.4-dio.\o-imidaA>lidin-.v^^ 
ihyl)-phcnyl)-niciliylitlcn J -5- nilro- 2-indolinon, 

(ISO) 3-{(/)-l-|4-< 2-Mihy|-IIT-iinida/.ol-4-yl)anilino|- l-(4-(2-o\o-pipcridim>Mncihyl)-phcnyl )-n»clhylidcn}->ni- 
\i\ >-2-indolinon. 

(IS?) 3-((Z)-l-|4-< l-MLMhyl-HT-iinida/.ol-2-\ hanilino|-l-(4-<2-aminv>-cihyl)-plicnyl)-nicih> liden }-5-nilro- 2-in- 
dolinon. 

(.188) 3-{(/)-l-|4-(l-MLMhyl-lTT-iinida/A)l-4-vl)anilino|-lM.4-(2-aniino-clhy 
dolinon. 

< 189) 3-{(Z)-l-|4-( in-rniida/.ol-4-yl)anilino|-l-(4-( 2-aniinocihy I )-phcny I )-mcihy lidcn | -2-indolinon. 

( 190) 3- {</>- l-|4-l in-[nnda/^l-4-yl)anilino|-l-(4-(2-aniinocihyl)-plK*nyl)-nicihylidcn 

( 191 ) 3- {('/)- 1 -|4-( 2-Pi pcriviino- 1 T l-t inidL4/.oi-4-\ I )anilino|- 1 -(4-(2-annno-eiJ\vi)-phcnyl Hiiclhy liden |-5-niiro-2- 
indolinon. 

(192) 3- {</)- l-|4-l 2-Melhyl~1IT-inndaA>l-4-yl)anilinoH^ 
dolinon. 

( 193) 3- {(/)-! -I ( 1 .2.3.4-1 elrahydro-isochinolin-^^ 
2-inoloIinon. 

1 194) 3-{(Z)-l-|(2-Acelyl- 1 ,2J.4-ieirahydro-isodiinolin-6-yl)an^^ 
5-niiro-2-indo!inon. 

(195) 3-{t/)-l-|4-({2,4-Dio\o-inii(ia/.olidin-5-ylidcn.)iucihyl )-anilino|-l-»4-<2-amino-eihyl i-pheny I Hnelhy li- 
den }-5-niiro-2-indo!inon. 

( 190) .>-{(!/.)- 1 -14-inH rr<^lidin- l-y I )tuothy ! )anilino|- 1-(4-( 2-aniino-cihyl )-phcnyh-nioihy listen }-5-niiro-2-imk>li- 
non. 

(197) 3-{(/)-l-|4-(2-!finida/.ol-4-yl Mli.KMhenyl ianilino|- l-(4-(2-amino-cihyl)-phcnyl)-niclhylidcn}-5-nilro-2- 
indolinon. 

(198) 3-{iZ)-l-|4-n l-\UMhyl-2.4-dio\o-imidaAMn^ 
ny h-nielhyliden )-5-nitro-2-indolinon. 

( 199) 3-{iZ)- 1 -|4-t 2-1'J hy 1-1 TT-i nuda/AM-4-y i )ani lino)- 1 -(4-( 2-amino-cihyl )-phcny I )-moihy liden } -5-nil R^-2-indo- 
linon. 

<200) 3-{(Z)-l-|4-< l-VToihyl-lIT-inuda/x>l-2-yl)anilino|-l-(4-{2-acclylainino-clhyl)-phcny }-5-nitro- 
2-indolinon. 

(201 ) 3-{(Z)-l-|4-( l-Moih\ l-lTI-iiiiida/.ol-4-yl)anilino|- 1-(4-( 2-acclylaniino-clliy I )-phcny I )-niclhylidcn }-5-ntirc>- 
2-indolinon. 

(202) 3-{(Z)-l-|4-( ni-IniidaAM-4-yl)anilino|-l-(4-(2-acclylaininvvcihyl)-phcnyl)-ntLMliylidcn}-2 

(203) 3- {</.)- 1-|4-< 1 1 1-Imula/>ol-4-y 1 )anilin^>|- 1-(4-( 2-accl \ lami nv^-cihy 1 )-phcny I )-mclhy liden }-.*S-niu\^-2-inJoli- 
non. 

(204) 3* {( /•)* 1 -|4-< 2- Pi pcridi no- 1 f T-imida/,ol-4-yl )ani lino |- 1 -( 4-( 2-aeeiy lanrino-eihy 1 )-phcny I )-meih\ liden |-5-ni 
iro-2-indolinon, 

(205) 3-{i/J-l-|4-(2-\Tcih>l-in-iniidaA>l-4--yhani!ino|-l-(4-(2-acclylaniino-cihyl)-pl^ 
iro-2-indolinon. 

(206) 3-{(Z)-l-|( 1 2..M-Teirahydro-isochinolin-6-vl)anu^^^ 
nitro-2-indolinon, 

(207) 3-{(/J-l-|(2-Aeeiyl- !.2.3.4-teirahydro-isoen^^ 
1 iden } -5- ni i ro- 2-indolinon, 

(208) 3-{(/j-H4-(!24-Dio\o-iniiduA>lidin-5-yH 
th\ liden }-5- nil ro- 2-indolinon. 

(209) 3-{('/J- 1 -|4-( (Pyrrolidin- 1 -y I )!itoihyl );inilino|- 1 -(4-( 2-acciy lamino»-cUiy h- plicnytH-niclhy luton }-. ,: S-ni(ro-2- 
indolinon. 

(210) 3-{(/J-l-|4-(2-(finidaAM-4-ylMli^ 
iro-2-indolinon, 

(211) 3-{(Z)-l-|4-d l-Mediyl-2.4-dio\o-inuduAilidinO^^^ 
phony 1 )- n ic I hy i iden } -5- ni I ro- 2- indo I i non . 

(212) 3-{</j-H4-i2-HihyMTI-iniidaA)l^ 
indolinon. 

(213) 3-{(Z)-l-|4-( l-Moilnl-lTT-inudaA>l-2-yl)anil^^ 
2-indolinon. 

(214) 3-{(Z)-l-|4-< 1 -Mcdiy I- lTT-iniida/.ol-4-yl )ani linoj- 1 -(4-{ 2-py rrolidino-clhy I )-phcny 1 )-niclhy liden J -5-nil ro- 
2-indolinon. 

(215) 3- {(/.)- 1-|4-< 1 H-rnuda/.ol4-yl )anilino|- 1 -(4-( 2-pyrrolidini>olhy I )-phcny I »-niclhy liden }-2-indolinon. 
(210) 3-{(X)-I-|4-< IIMniidaAM-4-yl)anilino|- l-(4-{2-pyrrolidin(VLMhyl)-phcnyl)-nicihyli(icn}-5-niiro-2-indoli- 
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non. 

(217) 3-{<Z)-l-|4^2-ffi|XTKiino-lT^^ 
iro-2-imlolinon. 

(2 IS) 1 -|4-< 2-Mcth\ I- 1 n-imiila/:ol-4-v I Junilinoj- I-(4-(2-pyrrolulin^vclhvl)-phcnyl )-inclh\ liclon ] -.S-niiro- 

2-indolinon. 5 

(219) 3-{tZ)-l-h 1 2 J/4-'kMruhydro-isoohinolin-6-yl)amino }-5- 
niiro-2-iniiolinon, 

(220) 3-{</>Hi2-AcLMyl-12J4HLMr^ 
den}-5-niiro-2-indolinon. 

(221) 3- {< /)- 1 -|4-< 1 2.4-l)io.\o-iniida/oliilin-5-y Iklcn )mcihy I )-anilino|- 1 ->4-( 2-pyrrolklino-eihyl )-phenyl Mncthy- io 
lidon)-5-niiro-2-indolinon. 

(222) 3-{(/)-l-|4-u'l 5 yrrolulin- l-ylMiteihyl|anilino|- l-(4-(2-pyrroliiiino-cihyl)-phcnyr)Hiicihylittcn}-5-niiro-2-in- 
itolinon. 

(223) 3- ((/)-l-|4-( 2-(Fmida/ol-4-yh-(HKMhonvl nini lino|- 1-( :4-(2-pyrrolk lino-eihy I )- phony I Mnothyli don} -5- ni- 
iro-2-indolinon. i> 
(.224) 3-{(/)-l-|4-(( 1 -McUny l-2.4-dio\o-iniida/.olHtui-r>-t li//,)-vlidcn Mncihy 1 )anilino |- 1 -(4-( 2-pvrrolnlino-ci liy 1 
phenyl )-nicihylidcn)o-niiro-2-inilolinon, 

(225) {(X)- 1 -|4-( 2-]{t hy 1-1 T T-i ni iiia/.oI-4-y j )uni Mno|- 1 -(4-t 2-py rrolnli no-ci hy I )-phcnyl )-mcthy liiicn } -."S-niiro-2- 
indolinon. 

(220) 3- {</.)- 1-|4-( 1-Meihyl- 1 II-iniida/A^-yl)anilinoH-(4-(2-pip^ 20 
iruMinon. 

(227) 3-{(Z)-l-|4-( l-Melhyl-lIT-iniida/ol-4-yl) Lini li no|-f-(4-( 2-pipcridino-ci liy I )-phcny 1 )-nicihy liJcn J-5-niit\>-2- 
inifolinon. 

(228) 3-{(/)-I-|4-( 1 H-Iniiila/.ol-4-yl)anilino|-I-(4-( 2-pi|x , riilino-cl!iyl)-phcnyl)-incihylidon)-2-iniiolinon. 

(229) 3-{(/)-I-|4-( 1 n-[miila/:oI-4-y I )uniMno|- 1-<4-( 2-pifxrri<lino-LMhyl )-phcny I )-mcihy luicn }-5-niiro-2-imlolinon. :5 

(230) 3-{(Z)- I -|4-< 2-/\col ylaniino- nT-imula/.ol-4-y I )anilino|- l-(4-<2-pipcriiiino-cihyh-phcnyl)-niLMhylidcn)-5- 
nilro-2-indolinon, 

(231 ) 3-{(Z)-H4-(2-Meihyl-lII-iniida/Ai|-4-^^^ 
indolinon. 

(232) 3-{(/)-l-|( 12J,4-Toirahydro-is(vhinolin-6-y|);m^ to 
iro-2-indolinon. 

(233) 3-{(Z)-H<2-AoLMyl-12J4-ieirahydro-isv^ 
den}-5-niiro-2-indolinon. 

(234) 3-{(/)-1 -|4-((2.4-Dio\o-ininla/oliilin-5-y liden Mueihy|)-anilino|-l-t4-( 2-piperidino-oihyh-phonylHnei!iyli- 

i Ion } -5- n i i ro-2- indolinon. s> 

(235) 3- {('X)- 1 -|4-t ( py rr^^liviin- 1 -y 1 jTitcihy 1 janilin*^ |- 1 -(4-i 2-pipcridino-cihy I )-phcny I )-incihy JiUcn } -r>-nii ro-2-i n- 
dolinon. 

(236) 3-{(/)-l-|4-(2-<Iniida/ol-4-ylHl'j-LMhonyl ianilino|-l-(4-<2-pipcridino-cth\l )-phony!)-mc(hylidcn)-5-niiro- 
2-indolinon. 

(237) 3-{<Z)-1-|4-(( l-Mcihyl-2,4-dioxo-inuda/A)lidin-5-(17/)-ylidcn)MiLMh\l) aniline |- l-<4-( 2-piporidino-oihvl )- 40 
phony I )-nicihylidcn}-5-niiro-2-indo!inon. 

(238) 3-{(/)-l-|4-(2-Iuhvl-lTT-imida/oi-4-yl)anilino|- lM4-(2-pi|XM"iilino-clhyl)-phcnyh-nicihyliden)-5-niiro-2- 
indolinon. 

(239) 3-{(/)-l-|4-( l-Moihyl-in-iniida/ol-2-yl)anilino|-1-(4-(2-( 2-oxo- py ito I idi no km hy I )- phc n y 1 )- 1 i ici h y I ido n ) - 
5-niiro-2-indolinon. 45 

(240) 3-{<Z)-l-|4-( l-MLMhyl-UT-iinida/ol-4-yhani^^ 
5-niiro-2-indolinon. 

(241 ) 3-((/)-l-|4-( lIMniida/A>l-4-yhanilino|-H4M2-<2-o.^ 
non. 

(242) }-{{'/.)- in-Iniiila/A>l-4-yhanilino|-lM4M2-(2-i\\opyiTolidino)-oihy so 
indolinon. 

(243) 3-{(/)-lH4M2-Acciylaniino-in-intida/.ol-4-yl)anilino|-l-(4-(2-( 2-o\o-pyrrolidino)-oihyl)-phonyl)-nioihyli- 
dcn}-5-niiro-2-indolinon. 

(244) 3-{(/)-1-|4-(2-Mcihyl-lTT-inudu/ol-4-yhanilino|-1-(4-<2-( 2-o.\o-pyrrolii{ino)-othyl)-phonyl)-riicihylklon}- 
5-niiro-2-indolinon. >. s.s 

(245) 3-{(/)-l-|( K2.3.4-Toirahydro-isoohinolin-0-yl )ainino|-l-(4-»2-(2-o\^pyrrolidinoKMhyl)-phcnyl)-tnclhyli- 
dcn}-5-niiro-2-indolinon. 

(246) 3-{(/>H(2-Acciyl-12J.4Meirah\dro-is^^ 
lucihylidcn }->niiro-2-indolinon, 

(247) 3-{(/J-l-|4-((24-Dio\o-iniida/olidin-5-ylidcn)incihyi)ani1ino|-lM4M2- f»o 
mcihy liden (OMiilro- 2- indolinon. 

(248) 3- ((Z)-l-|4-<< pyrrolidin- l-ybnioihy I )anilino|- l-(4-(2-(2-o\o-pyrrolidino)-oihy I )-plionyl )-nioihylidon I^S-ni- 
iroO-indolinon. 

(249) 3-{(ZMH4-(2-(Imida/x>1-4-ylM^ 

dcn|-.vniiro-2-indolinon. r>.s 

(250) 3-{<Z)-l-|4-(( l-Mcihyl-2.4^1ioxo-inncia/Ailidin-3-«l{//j->liik 
dinoi-cihv I )-phcnyl i-nicihylidcn }-5-niiro-2-indolinon. 

(251 ) 3- {c X)- 1 - |4-i 2-1 •! hy I- 1 1 T-imida/x>l-4-y I )uni H no |- 1 -« 4-C 2-( 2-oxo-py m^l kii no)-ci h v I )-plicnv J )-mci hy liden } -5- 
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nitro-2-indolinon. 

(252) 3- {(/)- I-I4-1 1 -Mcihyl-lIT-iniukiyxM-2-yl)anilirK , >|-l-(4-<2-( 2-oxo-pipcru1ino>-cihvl)-phcny iHiiicihyliclcn }- 
>niiro-2-indolinon. 

(253') 3-{(X)-l-|4-( 1 -Mclhyj- 1 TT-uuiiki/.ol-4-y I )aniiino|- 1*(4-< 2-( 2K>x(vpi|x , ridino)-oihvl)-phonyl)-incihvlidcn}- 
5 5-niiro-2-indolinon. 

1 254) 3-{(/)-l-|4-( 1 TT-Iniiila/.ol-4-y I JanilinoJ- 1 -(4-< 2-(2-o.\opiperidino)-eihyl )-phcnyl)-nicihylu1cn)-2-indotinon. 

(255) 3-{(/)-l-|4-( )TT-[niida/ol-4-yl)anilino|-1-i4H2-(2^ 
indolinon. 

(256) 3-{r/)-l-|4-( 2-ALXiylaniino-in-iinida/.ol-4-y!)anilino|-l-(4-(2H 2-vno-pipcridino)-clhvl)-phcnyl)-nicihyii- 
io den}-5-niiro-2-indolinon, 

(257) 3-{(/>-H4-(2-Meih>l-lTT-iinida^ 
.vniiro-2-indolinon. 

1 258) 3-{(/)-l-|< 1 .2.3.4-'H , iralivdro-isocliii)oiiH-(i-yhanii{io|- l-(4-( 2-f2-o\o-piperidiiHM-eihyl)-plienvl )-rncihy li- 
den)-5-niiro-2-indolinon, 
15 (259) 3-{(/)-l-|(2-Aeeiyl-i.2..MMeirahydro^ 

meihy liden )-5-nitro-2-indolinon, 

( 260) 3- {('/)- 1 -|4-( ( 2.4-l)io.\o-iniida/.olidin-5-yliilcn iineihyl )uniiino|- 1 -< 4-i 2~< 2-oxo-piperidino)-eih\ I )-pheny I )- 
melhy liden )-5-nilro-2-indolinon, 

(261 ) 3-{(/)-l-|4-<(pyrrolidin-1-yl)nicihyl )anilino|- !-(4-i2-t2-o\o-pipcridinoKMhyl)-phcnyl )-nioihy1idcn}-5-ni- 
20 iro-2-indolinon. 

(262) 3-{(/)-H4-<2-(Iniida/.ol-4-yiMHK^ 
den ) -.vniiro-2-indolinon, 

(263) 3-{(/)-1-|4-(( l-MLMhy!04-ilio\o-iinida/oliiiin-5-(l*7/)-yliden)Tucihvh anilino|-!-i4-(2-(2-o\o-pipcriiiino)- 
cihyl)-phcnyl)-rucihvlidcn}-5-niiro-2-indolinon. 

25 (264) 3-{(Z)-l-|4-( 2-I:lhy i-lTT-iini(la/.ol-4-yl)uniMno|- 1-(4-<2-( 2-o\o-piprnlino)-clhy I )-phcny I )-niclhyIidcn)-5-ni- 

iro-2-indolinon, 

(265) 3-[(/)-l-|4-( l-Mcihyl-lTT-iniida/.ol-2-yl)anilino| l-(4-(3-aniin(^propyl)-phcnyl)M]icihyliilcn}-5-niin>2-in- 
dolinon. 

(266) 3- {('/)- 1-|4-( ] -Mclhy I- 1 TT-iniula/.ol-4-y I )ani tino|- 1 -<4-< .l-annn^j-pmpyl )-phcny I )-nicihyluicn }-5-niii\ , »-2-in- 
?u dolinon. 

(267) 3- {(/)-! -|4-(iIT-ftnidM/ol-4-yh:inilino|- 1-(4-( 3-amino-propyl )-phcnyl)-mclhy liden }-2-indolinon, 

( 268) 3-{(/)-l-|4-( in-I)Hida/A)l-4-yt)anilin()|-lM4-(3-annno-pi\ipyl)-phcnyl)-!ucihylidcn }-5-nilro-2-irulolinon. 
(269) 3-{(/)-l-|4-(2-Piperidino-lIHniidaA>l^ J-5-niiro- 
2-indolinon. 

vS (270) 3- { ( X )- 1 -|4-( 2-McihyJ- 1 1 1-i iiiiilaxol-4-y I )ani lino |- 1 - i 4-( 3-aniin^vpi\>py I )-phcny 1 )-nici hy luicn } -5-niiro-2-in- 

dolinon. 

( 27 1 ) 3-{(X)-l-|( 1 .2.3.4-1 eirahydro-isoehinolin-6-y i )amino|- l-(4-( 3-amino-prvpyl)-phcnyl)-ineihy liden }-5-niiro- 
2-indolinon. 

(272) 3-{(/)-Hi2-ALVMYl-1.2.3.4-iLMra^ 
40 den)-5-niiro-2-indolinon. 

(273 ) 3-{(/)-1-|4-((2.4-Dio\iviiiiida/.olidin-5-ylidcninicihyl )aniiino|- 1 -<4-0-anrino-propy I )-pheny!)-mei hy li- 
den }-5-niiro-2-indolinon. 

(274) 3- {('/")- I -|4-<( Pyrrol idin- 1-yl )nielhvl)anilino|- I-(4-i3-ainino-propyl)-phenyl)-nielhylidcn}-5-nilro-2-iniloli- 
non, 

45 (275) 3-((/)-l-|4-(2-(l!nida/.ol-4-vlMl{)-odien\ hanilino|- l-(4-(3-amino-propyl )-phcnyl )-nicihyliden)-5-niiro-2- 

indolinon. 

(276) 3-{(/)-l-|4-(( 1 -Melhy 1-2.4-dioxo-iinidaA^^ 
nyl)-nieihylidcn}-5-nilro-2-indolinon, 

(277) 3-{(/J-i-|4-(2-IilhvlMTI-iniHla/.ol-4-yl)anilino|-1-(4-LVuinino-propyl)-phony 
M) dolinon. 

(275) 3-{(/)-l-|4-t I-MeihyMTT-imidaAil-2-yl)anilinoH^ 
iro-2-indoIinon. 

(279) 3- {('/)- 1-|4-( 1-Mcih\ I- 1 TT-iniidu/.ol-4-y 1 »anilino 1- 1-«4-< 3-acciylamino-propy h-pheny I )-mcihy liden}-5-ni- 
iro- 2- indolinon. 

55 ( 2S0) 3- {(/)-] -|4-( ITMnridaA^I-4-yl)anilino|-l-(4-( 3-:jceiylainino-propy l)-phenyl)-irrcihy!iden }-2-indolinon. 

(281 ) 3-{(/)-H4-(1TMmidaA>1-4-yl)anilinoh^^ 
non, 

(282) 3-{(/J-1-|4-(2-PipLTkiino-ITI-iniidaA)I-4-yl)anilino|-l-(4-(3-aceiylainino-propylh 
niiro-2-indolinon, 

r>n 1 283) 3-{(y>H4-<2-Melhyl-lTI-imidaA>l-4-y^ 

I ro- 2- indolinon, 

(284) 3- {(/)- 1 -|< l,2.34-Tcirahydro-isoehinolin-6-yl)aniino|-1-(4-( 3-aeeiylamino-propvl )-pheny h-nieihy liden )- 
5-niiro-2-indolinon. 

(285 ) 3- (('/)- 1 -|( 2-Aeeiyi- 1 .2.3.4-ielrahydro-isochinolin-0-y I )ainino|- 1 -(4-1 3-aeeiy lamino-propy I )- phenyl Hue- 
r>5 ihy liden }->niiix>-2-indolinon, 

(286) 3-{(/)-l-|4-(i2.4-])io\o-ii]iida/Ailidin-.S-vliden)nieihyl )anilino|-1-»4-i3-aeeiylaniino-propyl)-phenyl)-ino- 
ihy liden }o-nilro-2-indolinon, 

(287) 3- {(/.)- l-|4-(fpyrrolidin- l-yl)nieihyl)anilino|- l-(4-LVacelylaniino-propyl)-plienyl)-nieihyliden)o-niiro-2- 
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indolinon. 

i28S) (t'/J- 1 -)4-( 2-( fnnil:i/.oJ-4-\ I )>( 1 ■ )-eihcnvl lanilinoi- l-i4-( 3-Ltcciy laniino-propyl )-phcnvl )-inclhy iidcn } -5- 
niiro- 2-indolinon. 

(289) 3-{<Z)-l-|4-(i IMo!hvl-2,4-viio.\o-iniuia/olMin->(l//l yluicnMiiLMhyl)anilino|-l-U-f3-aLXMylaniino-pmpvl) 
phenyl )-n icih v Julci i } -5-nii ro-2-iruIoJiru hi. 

(290) 3-{</)-l-|4-( 2-Iiihy|-lIT-iniida/x>l-4-yl )unilino|- l-(4-(3-ucciylaiiiimvpropyl)-phcnyl )-!iicihylidcn}-5-niinv 
2-indolinon. 

(291 ) 3-{<Z)-l-|4-i ]-MeihyMN-imida/.ol-2-yl)anilino|-l-<4-^Vpym 
2-indolinon. 

(292) 3-{iZ)-1-|4-( l-Meihyl-in-imida/oM-yhanilinol-N^ 
2-indolinon. 

(293 ) 3-{tZ>- l-|4-< ITT-Iniida/.ol-4-yl)anilino|- l-(4-(3-pyrrolidim>-pmpyl)-phcnyl)-iueihylHlcn )-2-indolinon. 

( 294) 3-{(/)- 1 -|4-( 1 TT-Finiilu/xvl'4-y UaniIiiK>|- 1-<4-( 3-pyrr^^liitiiu>-pri-*py I i-plicnv l)-mcihv lideii }-5-iiiiix>-2-iiicK»li- 
non. 

1 295) 3- {(/)- 1 -|4-( 2-Piperidino-lII-iiiiida/ol-4-yl )Lmilino|-1-(4-(3-pviToliilino-propyl)-phcnyl)-uiclhvliitcn}-5- 
niiro-2-indo!inon. 

1 296) 3-{<Z)-l-|4-<2-Meih\ I- 1 n-inii(ia/.ol-4-y 1 )ani linoj- 1 -(4-( 3-py rrolitiino-propy])-phcny l)-jiicihy lidon }-5-niiro 
2-indolinon. 

(297) 3- ((/)-! -| ( 1 .2.3.4-1 eirahyuro-isochinolin-O-y I )am^^ 
niiro-2-indolinon. 

(298) 3- {( /)-!-(< 2- Aceiyl- 1 ,2J.4-ieirahydio-isodiinolin-0-yl )amino|- 1 -(4-( 3-py i rol idino-propy h-phcn\ I )-nicth\ 
liden }-5-niiro- 2-indolinon^ 

(299) V{(/)- 1 -|4-((24-Dio\o-iniiila/.oliilin-5-yliJcn)nicthvl )ani lino|- l-<4-(3-pyrrolidino-propyl )-phenyl)-inc 
ihy liden 1-5-niiro- 2-indolinon. 

(300) 3-{(Z>H4-ul > yrrolidin4-vl)mediyl)anilino|-N^ 
indolinon. 

(30 U 3-((Z)-l-|4-(2-( Imida/.ol-4-vl )-(l*)-elhenyl ianilino|-!^4w3-pym^1iilino-propyh-phcnyl)-Micihylidcn}-S-ni- 
iro-2-indolinon, 

(302) 3-{(Z)-l-|4-(( l-MLMhyl-24-dio\o-i)inda/olidin-5-(l:/Z)-\ ■lidcnJincihyl) anilino|- i-(4-<3-pyrrolidiiK>pro 
py I )- phony I )-meihy liden }-5-nilro-2-indolinon, 

(304) 3- { ( )- 1 - 1 4- ( 2 - 1 u h y I - 1 T T-ii u u la /.oi -4- y I ) ; i n i I i nt > [- 1 -( 4-( 3 - py rn >l i J i no- pro py I )- phc ny ! )- 1 i ic l hy I i* 1e n } - 5- n i l rt >- 
2-indolinon. 

(.305) 3-{(Z)-l-|4-( 1 -Mclhy I- UI-iniida/.ol-2-y I jani Hnv>|- i-(4-( 3-pi pcridino-propy I )-phcny I )-mcihy liiicn }-5-nino- 
2-indolinon. 

(300) 3-(<Z)- 1 -|4-( 1 -Mclhy 1-1 1 l-iimda/ol-4-y l)anilino|-l-(4-(3-pipcriilino-propyl)-phcnyl)-rncihylidcn}->niir(>- 
2-indolinon. 

(307) 3-((/)-l -|4-( ni-fniiila/.ol-4-yl)anilino|-l-(4-(3-pi|XMidino-propy| )-phcnylMiicHiylidcn}-2-indolinon. 

(.308) 3-{(Z)-l-|4-< lTT-rniida/ol-4-yl)anilino|-l-(4-(3-pipcridino 

nnn. 

(309) 3-fiZj-l-|4-{2-Aceiylamino-lII-imida/ol-4-yl^^ 
niiro-2-indolinon. 

(310) 3-{(Z)-l-|4-i 2-Mcih\1-in-iniida/A>l-4-yl)anilino|-l-(4-(3-piporidino-propyl)-phcnyl )-moihy liden }-5-niiro- 
2-indolinon. 

(311) 3- {(/.)- 1-|( 1 .2.3,4-1 eirahydr<visoehinoiin-6-y I )aniino^^ 
niiro-2-indolinon, 

(312) 3-{<Z)-l-|<2-Acclyl- 1 .2J4-ioirahydro4sochinolin-6-yhaniino 
den)-.vniiro-2-indolinon. 

(313) 3-{i/j-l-|4-(i244)io\o-iiuida/.olidin-5-ylidcn)iiicihy|)anilino|- l-(4-i3-pipcridino-propyl)-phcnyl)-niclhy* 
liden }-5-niiro-2-indolinon. 

(314) 3-{(X)- 1 -|4-( (pyrrolidin- 1 -y I )nieih\ I )anilino|- 1-(4-« 3-piporidinv^-propy l)-phcnyl )-ntclhy liden }-5-niiro- 2-in- 
dolinon. 

(315) 3-{(Z)-1-|4-< 2-( Fnrida/.ol-4-vl Ml: )-eihcnyl ianilino|- l-(4-i3-piperidino-propy I )-phcnyl)-nicihvlidcn}0-ni- 
lro-2-indolinon. 

(316) 3- {( /)- 1 - |4-( ( 1 -Mediy l-2.4-dioxo-imida/,olidin-5-( 1 i/Z)-y liden Jmelhyl ) anilino|- 1 -( 4-( 3-piporidi no- propyl ) 
phenyh-methy liden }o-niin>2-indolinon. 

(317) 3-{(Z>-l-|4-( 2-lii hy |-lTI-imula/:ol-4-yhuni lino|- l-(4-(3-pi[^ridino-propyl )-phcnyh-incihy luicn}-5-nitr<>-2- 
indolinon. 

(318) 3-{lZ)-l-|4-< 1-Mclhyl-1II-iniida/.ol-2-yhunilino|-l-(4-(3-( 2-o\o-pyrroliiiino)-propyl)-phcnyl )-mcihyli- 
den}-5-niiro-2-indolinon, 

(319) 3- {(X>- 1 -|4-t l-Mcihy I- 1 TT-imula/.ol-4-y I )uni lino|-l-<4-(3-< 2-ox<^pyrrolklino)-propy I )-phcny I )-mcihyli- 
den } -5-nii ro-2- indolinon, 

(320) 3- {['/.)- 1-|4-( lTT-lmida/.ol-4-vl)anilinoH-<4-( 3-i2-oxopyrrolidino)-propyl )-phenyl Mnci hy liden J-2-indoli- 
non. 

(321 ) 3-{<Z)-l-|4-i in-Iniiday.ol-4-yl)anih"no|-l-«4-(3-(2-oxopy 
indolinon. 

(322) 3-{(Z)-l-|4-{2-Aceivlaniino-llI-iniida/ol-4-yl)anilIno|-l-(4-(3-( 2-oxo-pyrroliilino)-propyl)-phenyl)-nie- 
I hy liden }->nilro-2-indolinon. 

(323) 3-{(Z)-l-|4-<2-Meih\d-in-iiuida/.ol-4-y^ 
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den)-5-niiro-2-indolinon. 

(324) 3-{(/)-l-|< 1.2J4-'icirahydro-isochinolin-6-y^^ 
liden }-5-niiro-2-indolinon. 

(325) 3- {(/)-! -| (2-Aceiyl- 1 .2. 34-icirahydro-isochinoiin-o-y I )amino |-l -i4-( 3-1 2-«no-pyrrolidinoi-propyl)-phe- 
5 nyl i-nicihv liden }o-niiro-2-imk>linon. 

(326) 3-{(/)-t-|4-u24-Dio\o-imidaA>lidin-5-vliden imcihyl)anilino|- l-<4-i3-<2-o\o-pvrrolidi no )-propyi)- phe- 
nyl )-?iieihyliden}-5-nitro-2-indoiinon. 

(32?) 3-{(/)-l-|4-((pyrroli(iin-l-yl)iucihyl )anilino|- l-(4-i3-(2-o\o-pyrrolidino)-propyli-phcny h-incihyluicnjo- 
niiro-2-indolinon, 

id (328) 3- {('/)- l-|4-i 2-1 Ttuida/.ol-4-y I H !• )-cihcnyl iani!ino|-l-(4-(3-(2-o\o-pyrrolidino)-propyt)-phcnyl Hneihy li- 

den }-5-niiro-2-indolinon. 

(329) 3-{(/)-I-|4HM-\leihyl-24-dio\o-n^ 
diiK>)-[M(i(\vl)-[.ihLMivl)MnLMhvlidcri}-5-niUo-2-iniloliiion. 

(330) 3- ((/)-1-|4-( 2-Uiliy|-ni-iniida/.oi-4-yl)iinilino|-l-(4-(3-( 2-o.\o-pyrroliilino)-pr«>pyl)-phcnyl)-niLMhylulcnJ- 
15 5-ni-lro-2-indolinon. 

(331 ) 3-{(/)-l-|4-(l-Mclhyl-lTI-ininla/.ol-2-yl) anilinol lM4-(3-(2nn\vj>i|XTnliniM-propyl)-phcnyl)-nicihylidcn}- 
.vnilro-2-indolinon. 

(332) 3-{<Z)-l-|4-( l-Mcthyl-lTT-imida/.ol-4-y hanilirii>l- 1-(4-(3-( 2-o.\o-pipcridino)-prv>pv 1 )-phcny 1 )-nicl hy liilcn }- 
5-niiro-2-indolinon. 

2i) (333) 3- {(/)-] -|4-( in-fini(laA>l-4-y!)anilino|-l-(4-(3-(2-o\o-pipcndino)-propyl)-phenyl )-mcthy lidcn }-2-indoli- 

non. 

(334) 3-{(/)- 1-|4-( in-lnHda/A^I-4-yl)unilino|-l-(4-(3-(2-o\o-pipcridino)-propyh-phcnyl Hneihy lulcn )-5-niiro-2- 
indolinon. 

(335) 3-{(/)-l-|4-(2-Acclylaniino-lTf-inmlLi/.ol-4-yl >anilino|- l-(4-(3-(2-o\(>-pipcndino)-propyl)-phcnyl)-tnc!hy- 
25 lulcn )-5-nitro-2-indolinon. 

(336) 1 -|4-( 2-Mcihyl-!TT-ifiiulu/A>l-4-y I Junihnol- 1-(4-(3-( 2-o\o-pi(xrriiHno)-pix>pyl )-phcny I ^mcihylidcn }- 
5-niiro-2-indolinon. 

(337) 3-{('/)-l-|( K2.3.4-'lcirahydro-isivhinolin-6-y! )annno|-1^4M3-(2-o.\o-pipondino)-propyl)-phcnvl)-nic!hyli- 
den)-5-niiro-2-indolinon, 

>o (338) 3~{(/)- 1-|( 2- Acetyl- 1 .2^.4-ieirahydro-isochinolin-G-y1)am 

nieihy liden )-5-nilro-2-indolinon. 

(339) 3-{(/)-l-|4-((24-l)io.\o-iiiiida/.olidin-5-ylidcn)nicihyl)anilino|-l-(4-( 3-f2-o\o-pipcridino)-propyl)-phc- 
nyl)-mcih\ liden }-5-niiro-2-indolinon, 

(340) 3-{(/)-l-|4-((pyrrolidin-l-yl)nicihyl )anilino|-l-(4-i3-(2nv\<vpipcridinoi-propyl)-phcnyl)-iHCihyliiicn-J-5- 
i.S niiro-2-indolinon. 

(341 ) 3-((/)-l-|4-(2-ifinida/ol-4-yl Hli)-cihcnyl ianilino|-l-(4-(3-i 2-ox o- pi pcridi no)- propyl )- phenyl Hneihy I i- 
dcn}-5-niiro-2-indolinon. 

(342) 3- {('/)- 1-|4-(( l-Mothyl-2.4-diox<virnida/olidin-5-(li//)-ylidcn)!)icihyl) anilino|-]-(4-<3-(2-v\\o-pipcridino)- 
propyl)-phcnyl)-mcihylidcn}-5-niJro-2-indolinon. 

-id (343) 3- {i/-)-l-14-( 2-l'lhyl-lTT-iiniila/.ol-4-yhanilino|-l-(4-(3-(2-v^\i>-pi pcritlino)-propy I )-phcny I )-iuclhy liilcn 

niiro-2-indolinon, 

(.344) 3-{(/)-1-|4h I-Meihyl-1TI-iniiduA>l-2-yl)anili^ 
iro-2-indolinon. 

(345) 3-{(/)-l-|4-( l-NkMhyl-lTT-imidaA>l-4-ylkmilino|-l-<4^ 
45 iro-2-indoIinon. 

(346) 3-{(/)-l-|4-( 1 N-[iHidaAM-4-yl)aniIino|-l-i4-((3-amino-l-propon- l-yl)phcnyl)-mLMhylidcn)-2-indolinon, 

(347) 3-{(/)-l-|4-( ni-fniidaA>l-4-yl)anilino|-l-(4-(( 3-amino-l-propcn- l-vl)phcnyl)-mcihylidcn)-5-nilro-2-indo- 
linon. 

(348) 3-{(yj-H4M2d > iperidino-ni-inn\laA^I^ )phenYlHnediyliden}-5- 
50 niiro-2-indolinon, 

(349) 3-{<yj-H4-(2-Meihyl-IIT-imidaA>M 
iro-2-indolinon. 

(350) 3-{</)-l-|< 1 .2J,4-'ieirahydro-isochinolin-6-yl)aiuino 
den}-5-nilro-2-indolinon. 

55 (351 ) 3-{(/J-l-|(2-Acciyl-l J.3.4-icirahydro-isochinolin-6-yl)a!iiino|-I-(4-f(3-;jtiu 

ihy liden }-5-niiro-2-indolinon. 

< 352 ) 3- {(/.)- 1 -|4-((2.4-l)io\o-iniida/.olidin-5-y lidon )meihy I )anilino|- 1 -(4-( ( 3-aniino- 1 -propen- 1 -yl )pheny I )- nie- 
ihy liden }-5-niiro-2-indolinon. 

(353) 3-{(/)-l-|4-((l > vrrolidin-l-yl)mcUiyl)anilin(>|-l-(4-((3-an»ino- l-propcn-l-yl)phcnyl)-mcHiylidcn J-5-niiro- 
60 2-indolinon. 

(354) 3-{(/)-l-|4-(2-(rinidaA>l-4-yl Ml'>edienyl ianilino|- l-(4-u3-amino-1-p^ 
nil ro- 2-indolinon. 

(355) 3- {('/)- 1-|4-<( l-Mcihyl-24-diox(>iiiiidaA^lidino-(li//d-ylidcnjiucihyh anilino|- l-(4-((3-amino-l-propen- 
l-yl)phcnyh-niclhylidcn}-5-niiro-2-indolinon. 

65 (356) 3-{(/.)-l-|4-(2-lilhyl-l TT-iniida/.ol-4-yI )anilinot- 1 -(4-((3-ainini> 1 -propen- l-yl)phcnyl )-riicMhylidcn }-5-ni- 

iro-2-indolinon, 

(357) 3- (('/)- 1-|4-( 1-iVIcihyl-l TT-imiila/.ol-2-v l)ani lino|- 1 -(4-( ( 3-acciy lamino- 1-prv^pcn- 1 -y I )phcny I )-moihvli- 
dcn|-5-niiro-2-indolinon. 
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(358) 3-f(/)-l-|4-( l-Mcihyl-1II-imida/A>l-4-yl)ani^^ 
dcn)-5-niiro-2-indolinon. 

(359) 3-{<Z)-l-|4-( lIMinida/A>l-4-yl]anilino|-l-i4^(3-ac^ 
non. 

(300) 3- {('/)- 1-|4-( 1 IT-Iiuida/ol-4-yl )ani li no |-l-(4-i ;(3-acerylamino- I-propcn-l-yl )phcnyl Hncihy liden j-5-tiiiro- 
2-indolinon. 

(361 ) 3-{l/)-l-|4-<2-Piperidino-in-imida/x>W^ 

den|-5-niiro-2-indolinon. 

(3()2) 3-{(/)-H4-t2-MelhyMTT-iniida/xi|-4^ 

den)-5-niiro-2-indolinon, 

(303) 3-{(/)-]-|< 1 .2JA'leirahydro-isochinolin-6-y^^ 
liden }-5-niiro-2-indolinon. 

(304) 3- {</)- 1 - |( 2-Aceiyl- 1 .2,3.4-ieirahvdro-isochinolin-0-y I )aniino|- 1 -(4-u 3-aceiy lam i no- 1 -propcn- 1 -v I )phc- 
ny I Hncihy !iden}-5-niiro-2-indolinon. 

(305) 3-{(/)-l-|4-il24-Dio\o-iiiiida/oiiiiin-5-yIidcn)nKMhy| >unilino|- 1-(4-t(3-aeeiylamino-l -propcn- 1-vl (phe- 
nyl )-nieihy!iden)-5-nilro-2-indolinon. 

(360) 3- {('/)- 1 -(4-({Pyrro!idin- 1 -y I )mcihy I )aniiino|-l-(4-(( 3-acct y laniino- 1 -propcn- 1 -y I )phcnv l)-mcthylidcn }-5- 
nilro-2-indolinon. 

(367) 3-{(/J- 1-|4-( 2-tIiiiida/x>l-4-yl )~(l')-LMhcnyl >anilino|- 1 -(4>( ( 3-accty lamino- 1 -propcn- l-vl )phcny! )-niclhyli- 
den)-5-niiro-2-indolinon. 

(308) 3-{(/)-!-|4-(i 1 -McMiv!-2.4-tlij^\o-iini(ia/.o!i(lin-5-( li//)-yl idcn )mcih\ I )anilino|- 1 -(4-( ( 3-acciy laniino- 1 -pro 
pen- l-yl)phcnyl)-mclhvlidcn}-5-nilro-2-indolinon. 

(3(> ( >) 3-{(/J-1-t4-(24iihvl4TT-iniida/.ol-4-yl)anilino|-]-(4H(3<iCLMyl:nnino- ! -propcn- l-yl)phenyl)-methylidcn}- 
5-niiro-2-indolinon, 

(370) 3-{(/)-1-|4h l-MLMhvl-]H-imida/.ol-2-yl)anilino|- lH4-((3-p>MTolidin»^l -propcn- 1-yhphcny I )-iuclhylidcn}- 
>niiro-2-indolinon, 

(371 ) 3-((/)-l-|4-( 1 -Mcih\ I- lTT-imida/.ol-4-y I )anilino|- 1 -<4-( ( 3-py n\^liiiino- 1-prc^pcn- 1 -y J )phcny ! )-mci h vliilcn }- 
5-niiro-2-indolinon, 

(372) 3-{{/>1-|4-( lTT-Iniida/.ol-4-yl)anilino|-1-(4-((3-pyrrolidino-l-propcn- 1-yhphcnyl l-melhyliden )-2-indoli- 
non, 

(373) 3- {('/)- 1 -|4-( 1 TT-Fiuiiia/.oi-4-yl);inilino|-1-(4-((3-pyrn , ilidino-l-pro|x.*n- l-yh|Mienyl Mncdivlidenjo-nilro^- 
indolinon. 

(374) 3-{(Z)-l-|4-<2-Piperidino- ITT-i!nida/.ol-4-yl)anilino|-I-(4-((3-pyrrolidino-l-pro[x m n-l-yl )phcnyl Mnethyli- 
den}-5-niiro-2-indolinon. 

(375) 3- t<X)- 1 -|4-( 2-Mclhy d- 1 1 !-i mnla/xM-4-y I )anilino |- 1-{4-( (3-p\ rrolidino- 1 -propcn- 1 -y I jpheny I )-nici h v hden } - 
5-niiro-2-indolinon. 

(376) 3-{(/)-l-|( 1 .2.3,4-1 cirahydro-isochinolin-6-y I )ainino|- 1-(4-({ 3-pyrrolidino-l -propcn- 1-\ I )phcnvl)-nicih vli- 
den )-5-niiro-2-indolinon. 

(377) 1 -|i 2-Acciyl- 1 .2.3.4-icir:ihyilr«vis«x:hinolin-6-yl hjiiunt^l- 1 -<4-r« .^-pyrroliilino- l-pro|x:n- 1-vl )phc- 
nyl)-nicihylidcn)-5-nilro-2-indolinon. 

(378) )- 1 -|4-( ( 2.4-Dio\<^-iniida/.oliilin-r>-yMvicn)iuclhy I )aniiino|- 1 -(4-n 3-j^»y rrolidino- l-propcn- 1-vl )phc- 
ny I )-nicthy liden }-5-nilro-2-im1olinon. 

(379) .V{l/J-1-|4-uPyrroiidin-l-yl)nic^^ 
niiro-2-indolinon. 

(380) 3- {('/)- l-|4-(2-( rinula/xi|-4-ylHl:)-cihcnvl»aniIino|-l-(4-((3-pynvlidino-l-propcn-l-y 
den}-5-niiro-2-indolinon, 

(381 ) 3- {(/)- 1 -|4-{ ( i-Moihyl-2.4-dio\o-iiiii(la/olidin-5-ili//)-ylidcn )niclhvl)ani!ino|- 1 -(4-((3-pyrrolidino-i -pro- 
pcn- 1 -\ I )pheny I Hncihy liden ) -5-nii ro-2-indolinon. 

(382) 3-{<Z)- 1-|4-( 2-1-ihy 1- 1 [ I-iniida/ol-4-y I )ani!ino|- 1 -(4-((3-p>n\>itiiino- 1 -propcn- 1 -yl )plicnv I )-mci hy Hdcn }-5- 
niiro-2-indolinon. 

(383) 3-{<Z)-l-|4-< " 1 -Moihv I- 1 TT-imid;i/.ol-2-y I luniiirH^I- 1-(4-<( 3-pipcritiino- 1 -pix?pcn- 1 -y I )phcnyl )-iucihvlntcn ]- 
.vniiro-2-inilolinon. 

(384) 3- {('/)- 1 -|4-< 1-Meih\ 1-1 lI-iiiiida/.ol-4-yl)ani lino |-l-(4-u 3-pipcridino- l-propcn- 1-y I )phenyl Hncihy liden )- 
5-niiro-2-indolinon. 

(385) 3- (('/)- 1-|4-( i TT-rniiiia/.ol-4-y l)anilino|-l-(4-((3-pi peridino- 1 -propcn- 1 -yl )phcn>l Hnel hy liden }-2-indoli- 
non. 

(386) 3-{<X)-1-|4-< lTT-Tiii]dax.<^l4-y I )ani!ino|- 1 -( 4-( ( 3-pi|x:ridi no- 1 -propcn-1 -y I )phcny i )-mci hy liden }-5-niiro-2- 
indolinon. 

(387) 3- {(/)-l-|4-( 2- Acci y laniino- lH-iniida/ol-4-y I )anilino|- 1-(4-(( 3-pipcridino- 1- propcn- l-yl)phcnyl)-mclhyli- 
dcn)-5-niiro-2-indolinon. 

(388) 3- {('/)- 1-|4-( 2-Mcthyl- lIT-imida/.ol-4-y \ )anilino|-l-(4-( (3-pipcridino- l-projx*n-l-yl)phcnyl)-nicihylidcn}- 
5-nilro-2-indolinon. 

(389) 3- {('/)-! -| ( 1 .2. 34-'lcirahy(iro-isochinolin-0-yi)annno|-l-( 4-H 3-pipcridino- l-propcn- 1-y I )phcny I )-rncdiy li- 
den }-5-nilro-2-indolinon. 

(390) 3-{('/J-l-|(2-Acciyl- 1 ,2,3.4-icnahydro-isochinolin-6-y I )aniino|- 1-(4-(( 3-pipcridino- l-propcn- 1 -y t )phcnyl )- 
meihy liden )-5-niiro-2*indolinon. 

(391 ) 3-{('X)- 1 -|4-( ( 2.4-Dio\o-inrida/.otidin-5-ylidcn)inclhy I >anilino|- 1 -( 4-t( 3-pipcridino- 1 -propcn- 1 -yl )phcny I )- 
methy liden )-5-niiro-2-indolinon. 
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(392) 3-{(y.)-1-|4-t{P\rrolnlin-l-ylHiicihvl)unilino|- 1-( 4-((3-pipcriilin^l-pro|x-n-l-yl)phenvl)-iiicjhylidcn J-5-ni- 
lro-2-indolinon. 

(393) 3- Zi- 1 -|4-« 2-i T inida/.ol-4-yl H Ii)-cihcny I iunilino|- 1-(4-( « 3-pipcri«lim>- 1-pmpcn- 1 -y I )phcnyl Mncihvli- 
den |-.vniiro-2-indolinon. 

(394) 3-{(/)-l-|4-t( l-MLM!iyl-2.4-dHAo-ii»iiib/olidino-(H//)-vl idcn )rncihv I )anilino|- 1 -(4-u 3-pipcridino- 1 -pro 
pen- 1 -v I )phony I )-ntoihy Inicn } o-niiro-2-irutolinon. 

(395) ^-{</)-l-|4-(2-Iiihy|-lTT-iiuidaA>l-4-yhanilino| 1-(4-u3-piperidino- 1 -propen- 1-> hphcnyh-iucihylnlcnjo 
niiro-2-indolinon. 

(396) 3- {(/)- l-|4-i l-Mcih>l-in-imula/ol-2yl)aniiino|-i-(4-(f3 ( 2-o\o-pyrri>lidino)-l-propcn-l-yr)phcnyl)-ino 
ihy liden }->niiro-2-indolinon. 

(397) 3-{i/)-!-|4-i 1 -Mcihyl- ] IT-iniuki/Aii-4-yl )unilino|- l-c4-(< 3-i 2-o\o-pyn\>liilino)-1 -propen- 1-yl )phcny li-nic- 
lhylklen}-.vniu\v2-indolinon. 

(398) 3- {('/)- 1-|4h in-Imklu/.ol-4-yhanili[io|-l-(4-((3-i 2-o\opyrrolklinoi-1-pivpcn-I-\ I )phenyl)-ineihy liden)-2- 
indolinon. 

(399) 3- {(/)-]- 14-( 1 IT- fnndaA.i|-4-y I Janili no |- 1 -(4-(i3-< 2^^ 
nilro-2-indolinon. 

(400) .M<'/^H4-i2-Acelylannno-llT-iniidaA 
nylHneihyliden}->niiro-2-indolinon. 

(401 ) 3-{(/)-l-|4-<2-Mclhy!-IIT-ininla/.ol-4-vl) unilino|-l-(4-((3-(2-o\o-pyrroli(1ino^Npn>pcn-l-yl lphcnyh-me 
ihy liden }-.Vniiro-2-indolinon. 

(402) 3-{(/)-l-|( 1 .2,3.4- Icirahydro-isivhinolin-O-y l)aniino|- l-<4-((.V( 2-o\o- pyrrol idi no )- 1 -propen- l-yhphcnvh- 
nielhy liden ]-5-niiro-2-indolinon. 

(403) 3-{tZ)-t-|(2-Aeelyl-l JJ4-teirahvdro^^ 
\l)phcnyii-nicihylidcn}-5-nilro-2-iniiolinon. 

(404) 3-{(/)-l-|4-((2.4-l)io\o-iiUHia/olidin-5-\ liden )nicil\v|)anilino|-l-(4-( (3-(2-o\o-pvrrolidino)-l -propen- 1- 
y I )phc ny 1 1- iiilM hy I uk 1 n J -> nil r>- 2-i ndolinon. 

(405) 3-((/)-l-|4-((Pynvlidin-l-vl)methvhamiim^ 
den|-.vniiro-2-indolinon. 

(406) 3-{(y)-l-|4-{2-{FjiiidaAM-4-yh-d:^ 
nieihyliden j--5-nilro-2-indoIinon, 

(407) 3-{('/)-l-|4-(f I-Meihyl-2.4-dio\o-intidaAMi(iin-5-(l*y/J-y liden)nie!hyl) anilino|- l-(4-((3-(2-v>\o-pyrroli- 
dino)-1-propen-l-yl)phenyh-nielhylidcn}-.'S-nilro-2-imiolinon. 

(40S) 3- {</)- l-|4-i 2-1 :i hy 1-1 TT-imida/ol-4-y I )ani lino]- l-(4-t(3-(2-o.\o-pyrmlidino)- 1 -propen- 1-yl )-phenv I )-ihc- 
ihy liden }o-nitro-2-indolinon. 

(409) 3-((/)-l-|4-( 1-Meih\l-1 i I-i)uidaAM-2-yi)anj!ino|- 1-(4-(3-( 2-v\\o-pipeiidino)-prop\d )-phenyO-nleIhvliden}- 
5-nilro-2-in^^olinon. 

(410) 3-{(Z)-l-|4-( l-Melhd-ni-imklaAM-4-yhanilino 
lh\ liden }-5-niiro-2-indolinon. 

(411) 3-{(/)- l-|4-l ITT-FniidaAil-4-yl)anilino|-l-(4-((3-(2-o\opi|XMiilino)-l-propen-l-vl)phenyl )-melhvliden )-2- 
indolinon. 

(412) 3- {('/)- 1 -|4-( 1 N-lniidaAil-4-yl }anilinv)|- 1-(4-( (3-1 2-o\opipeiidino)-l-propen-l-yl)phenyl)-inelhyliiten }-5- 
nilro-2-indolinon. 

(413) 3- {('/)- l-|4-l 2- Acetyl ami no- 1 1 l-imula/.ol-4-y I )ani lino|- H4-((3-(2-oxo-piperidi no )-l -propen- 1-vl )phenvl")- 
nieihyliden)-5-niuw2-indolinon. 

(414) 3-{(/)-l-|4-(2-Meih\l-lH-iniidaAil-4-yl)anilino| l-i4-a3-(2-o\o-pi|X'ridino)-l-propen-l-yl)phenyl)-rne- 
ihy liden )-.vniiro-2-indo!inon. 

(415) 3- {(/)- 1 -|f 1 .2.3.4-Teirahydro-isoehinolin-6-vi )ainino|- l-(4-(( 3-( 2-o\o-piperidino)- 1 -propen- 1 -y hphenyl )- 
mclhy liden )-.vniitw2-indolinon. 

(416) 3-{(/)-l-|(2-AeeL\l-l J.3,4-ieirahydro-isoehinolin-6-yl)aniino|-l-(4-((3-(2-o\o-pipendino)-l-propen-l- 
yl)phcnyl>-ineihyliilen)->nilro-2-indolinon. 

(417) 3-{(/)- l-|4-u2.4-Dio.\o-iniHluA>lidin->vlklen)!iieihyr)anilino|- l-(4-(^-(2-oxo-piperidino)- l-propen-l- 
yhphenyh-nieihy liden }-5-niiro-2-indolinon. 

(418) 3-{(/)-l-|4H{Pyrroliilin-l-yl)iuelhvl)unilino|-l- (4-1 ( 3-1 2-o\o-piperidino)-l -propen- 1-y hphenyl )-niclhyli- 
den }-5-niiro-2-indolinon, 

(419) 3-{r/)-l-|4-(2-lFniid;iAM-4-ylM]{)-elhenvl ianilino|- l-(4-<(3-(2-oxo-piperidinoT=^-propen-l-yl Jphonyl Hne- 
ihy liden )->niiro-2-indolinon. 

(420) 3- {(Z)- 1 -|4-i ( I -\f cihy l-2.4-(lHi\o-iiiiiduyxiiiilin-5-c l*/X.>-yinicn)mcihy I )unilino|- I-(4-f ( 3-1 2-oxo-pipcri- 
ilino)-l-propen-l-yl)phenyl)-r!ieihy!iden}-5-niiro-2-indolir= 

(421 ) 3-((/)-l-|4-(2-liihy!-in-iniidaA^-4-yljanilino|-l-(4- :-o\o-pipendino)-eihvli-phenvl)-melhyliden}-5- 
niiro-2-indolinon. 

(422) 3- {(Z)- 1 -|4-( f 1^ rrc^lutin- 1 -\ I )nicihy I laniMno]- l-(4-incihyl-phcnvl )melhvliden)-5-niiro-2-indolinon. 

(423) 3-{( X>- 1 -|4-uPyTroliitin- 1 -> I Jincihy I )unilino|- 1-(4-nieih<x\y-phcny I )tnclhyhdcn }-5-niiro-2-indolinon. 

(424) 3- I -|4-< (Pyn\^iilin- 1 -yl jTiicthy I )anilino|- i -< 4-lluorphcny 1 )mcthy liden |-5-niiro-2-indolinon. 

(425) 3-((/>-l-|4-((l\rrolkiin-l-vl)iHeihyl)am 

(426) 3-{(/)-l-|4-((Pyrrolidin-l-yl)iueihyl)anilino|-l-(4-broinphenyl)inelhyn 

(427) 3-{('/j- 1 -|4-( rniida/.ol-4-y I "aniiinoj- 1 -(4-incihv l-phcny 1 )-rnclhylidcn }-5-niiro-2-indolinon. 
(42S) 3-{('X)- 1 -|4-( [nuila/.ol-4-y 1 »aniIino|- 1 -(4-nictlK\\y-phcny t )-mct hy tiden } -5-nil !\>2-i ndoli non, 
(429) 3-{('/.)- 1-|4-( rrniiia/.ol-4-y I ianilino|- 1 -(4-tluor-phcny I )-mcihy liden }-5-niir<^-2-indolinc^n. 
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(430) 3- {('/.)- 1-|4-( finida/.<M-4-y I lunilinof- l-(4-chlor-phcnvl)-tiicih\ liden}-.vniiro-2-indolinon. 
< 43 1 ) 3-{(/)-l-|4-( Imidu/.ol-4-yl ianilino|- lH4-hroni-p!K > nyl )-nicihvlidcn}-5-niiro-2-indolinon. 

(432) 3-{(/)-l-|<4,4-Dimeihyl-l J-dio.\o-l2J4-icirahvtiroisochinolin-()-yl)-ainino|-l-phcnylnici 
iro-2-indolinon, 

(433) 3-{(/>-l-|(4.4-Dimcihyl-1 .3-dio.\o-l .2.3.4-iciruhvcli\)-isochiiK>iiri-7-y I )-ainino|- l-plicn_vlfiiclhvlnlcn }-5-ni- 
i ro-2- in do! inon. 

Bcispiol 20 

Trockenampulle mil 75 mg WirksiolV pm 10 ml 

'/usammensci/.ung: 
WirksiolV: 75.0 nig 
Munniiol: 50.0 mg 

Wasscr fiir Injcklions/vveekc: ad 10.0 ml 
Hersiellung: 

WirksiolV und Mannilol wcrdcn in Wasscr gciosi. Nach Abfullung wird gefriergelroeknei. Die Aullosung /.ur gebrauehs- 
fenigen l.osung crl'olgi mil Wasscr fur Injcklions/.wccko. 

Hcispicl 21 

Trockenampulle mil 35 mg WirksiolV pro 2 ml 

'/usammenset/.ung: 
WirksiolV: 35.0 nig 
Munniiol: 100.0 mg 

Wasscr fur 1 njek lions /.wee ke: ad 2,0 nil 
Hersiellung: 

WirksiolV und Mannilol wcrdcn in Wasscr gciosi. Nach Abfiiilung wird gcfricrgelrocknci. 
Die Aullosung /.ur gcbrauchsferligen T.osung crlolgi mil Wasscr fur Injekiions/wecke: 

Kcispicl 22 

Tablciic mil 50 nig WirksiolV 

/usammcnsci/ung: 



(1) WirksiolV 50.0 nig 

(2) Milch/.uckcr 9S.0 nig 

(3) Maissliirkc 50,0 nig 

(4) Polyvinylpyrrolidon 15.0 nig 

(5) Magncsiumsicaral 2.0 mg 



215.0 mg 

Hersiellung: 

( I ), (2) und ( 3) wcrdcn gemischl und mil cincr wuttrigen Losting von (4) granulicn. Dcm gelrockncicn (iranulai wird (5) 
/.ugcmischi. Ausdicscr Misclumg ucrden Tablcilcn gepretil. biplan mil hcidsciiiger l acclle und einseiliger Teilkerbe. 
Durchmcsscr der Tahleiten: 9 mm. 

Beispicl 23 

Tablciic mil 350 nig WirksiolV — 

'/usammcnsci/ung: 



( 1 ) WirksiolV 350.0 mg 

(2) Milch/.uckcr 136,0 nig 

(3) Maissiarke SO.O nig 

(4) Polyvinylpyrrolidon 30,0 nig 

(5) Magncsiumsicaral 4.0 nig 

OOO.Onig 
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Hersicllung: 

( 1 ). (2) und (3) wcrdcn gcniischi und mil cincr wiHiSrigen I.osung von (4) gran u lien. Dcni geiroekneten (iranulai wird i5) 
/.ugeniischl. Aus dieser Mischung wcrdcn Tabloiien gcpreGi. biplan mil heidsciliger 1'accllc umi cinseiliger Teilkerbe. 
Durchnicsser dcr Tahlellcn: 12 mm. 

Bcispicl 24 
Kapscln mil 50 mg WirksiolT 

Zusammensel/ung: 



1 1 ) WirksiolT 50.0 mg 

(2) Maissiarkc gel rock net 58.0 mg 

(*3) Milch/.uckcr pnlvcrisicri 50.0 mg 

(4) Magnesiunisiearal 2.0 mg 



1()0.0 mg 

f Icrsicllting: 

( 1 ) wird mil (3) verricben. Dicsc Vcrrcibung wird dcr Mischung aus (2) und (4) tinier inlensiver Mischung /.ugegeben. 
Dicsc Pulvcrmisclumg wird aul'einer Kapsciabfullmaschine in Ilarigelaline-Sleckkapscln (iroLie 3 abgel'ulll. 

Bcispicl 25 

Kapscln mil 350 mg WirksiolT 

Zusamnicnselxung: 



( 1 ) WirksiolT 350.0 mg 

(2) Maissiarkc gcirocknci 40.0 mg 

(3) Milch/.uckcr pulverisierl 30.0 nig 

(4) Magnesiunisiearal 4.0 mg 



430.0 mg 

Ilcrsicllung: 

( 1 ) wird mil (3) verricben. Dicsc Vcrreihuni! wird dcr Mischunu aus (2) und (4) unier inlensiver Mischun** /.uceceben. 
Diese Pulvermischung wird aul'eincr Kapseluhfullmuschine in Ilarigelaline-SleckkLipseln (>rol>e0 abgcliilll. 

Bcispicl. 20 

Supposiioricn mil 100 nig WirksiolT 

1 /apkhen enihali: 



WirksiolT 100.0 mg 

Polveihvlcnglvkol (M.G. 1500) 600.0 mg 

Poheihylenglvkol iM.Ci. 6000) 460,0 mg 

Polycihylcnsorbilanmonosicaral S40.0 mg 



2000.0 mg 

Ilcrsicllung: 

Das Polveihvlcnglvkol wird /usammen mil Polvcihylensorbiianmonosiearal gesehmol/cn. Bei 40°C wird die gemahlcne 
Wirksubsian/. in dcr Schmcl/c homogen dispcrgieri. l ; s wird auf 3S f, ( ' abgekiihll und in scfTWach vorgekiihlte Supposi- 
lorienformen ausgegosscn. 

Paicnianspriiche 
1. Subsiiluicnc Indolinone dcr allgcnicincn Fomiel 



DE 198 15 020 A I 



N H 




(I), 



II) 



Amino-, (', 4 -Alkanoy laniino-. ((', w\l- 15 



in k lor 

Ri cin Wussersl off-, l-'luor-. Chlor-, Brom- oder Jodulom, cine Niiro- 
koxv icarbony lamino- oder Ben/y loxycarbonvlaminogruppe, 
R; cin Wassersloff-, lluor-. Chlor-, Brom- oder Jodaloni. cine C, r Alkyk Tnlluoriucilivl-. Cyano-. Aminocarbo- 
ny!-, Niiro- oder Aminogruppc. 

cine C| 5-Alkylgruppe. die (lurch cine Amino-, Phi hali initio-, C ( wMkylamino-. C* 7-Cvcloulkvlamino-. (\ 4 -AI- 
kenylamino-. Bcn/vlanrino-, Di-lC, <-alk\ l)-aniino-. C : ,,-Alkylcniniino-. Di-(C, 4 -aikenyl)-anuno-, N-(C, S -AI- 
kyl)-N-(C ; 4 -alkenyh-amino-, N-<(\ s-Alky I )-N-bcn/y lamino-. C| .-Alkanovlaniino-. ((', 5 -Alkoxy Icarhonvla- 
mino-. Ben/y loxyearbony lamino-, N-(C, 4 -Alkanoyl)-N-<C] s-ulkvl )-amino-, <7.-()\o-(\ , r ulky lenimino-. N- 
((('i 5-Alko\v )carbonyl)-N-(('| s-alkyl)-amino-. N-Ben/yloxvcarbony l-N-(C .-alky l)-amino-. N-(C[ 4 -Alka- 
noyl)-N-(C : j-alkenvl)- amino-. N-<(( 1 s-Alkow )curbonvl)-N-(( 4 -alkenvl)-amino-. N-Ben/.vioxvcarbonvi-N- 
((': 4-alkcnyh- amino-.- N-i ( | 4 -Alkanovl i-N-ben/vianiino-. N-M('i s-Alko.\v)carbonvb-N-bcn/.\ lamino-. N-Bcn- 
/y loxyearbony l-N-bcn/y laniino-, (C, s-Alkoxy icarbony I-, Ben/vloxycarbonyk Carboxy-, Cyano- odcr Amidino- 
carhonvlgruppc subsiimieri isi. 

cine C : 5-Alkcnylgruppc. die durch cine phihalimido-, C, 4 -Alkanoylamino-. ((', r Alkoxy)carbony lamino-. Ikn- 
/yloxycarnonylamino-. N-(C f 4 -Alkanoy l)-N-(C) 5 -alkyl j-aniino-. CX-Oxo-C; ^-alkylcniniino-, N-((('| S -AI- 
ko\y )carbonyl)-N-<('| r alkyl )-amino-. N-Ben/y loxyearbony l-N-l( s-alkyU-amino-, N-(( , 1 4 -Aikanovl )-N- 
(C : 4 -alkenyl)-anrino-, N-uC ( wVkoxy )carhony Ij-N-fC? 4 -alkenvl )-amino-, N- Ikw.y loxyearbony I- N-(C? 4 -alke- 
nyh-amino-. N-1C1 4 -Alkanovl )-N-bcn/y laniino-, N-(.(C| s-A!koxy )-carbonyl )-N-bcn/.y!aniino-. N-Ben/y loxyear- 
bony l-N-ben/.\ lamino-, (0 s-Alkow icarbony I-, Bcn/y loxyearbony I-. Carboxy-. Cyano- odcr Aminocarbonvl- 
gruppe subsiiluien isl, odcr 

cine AltvlgrLippc. ilio in 3-Slcllunt! durch cine Amino-, C| 5-Alkylanuno-. (\ 7 -( ycloalkylamino-. ( 4 -Alkenvla- 
mino-, Ben/vlamino-. Di-i.C, 5-alkylKumno-. C : (l -Alkylcniniino-. Di-(C; 4 -alkeny iKimino-. N-(C, S -Alkvl)-N- 
<(\ 4 -alkcnyl)-amino- odcr N-<C| s-Alkyb-^hen/ylaminogmppe subsiiluien isi. und 
R ; cine Gruppe dcr Forme In 




cder 



\Het 



40 



in denen 

A cine Bindung. cine C, 4 -Alkylcn-, C, 4 -Alkyliden~. C : 4 -Alkcny!cn- odcr C : 4 -Alkeny I i den -(.Iruppe darslellen. 
wobci cin Wassersloffatoin. das im Rcsi TIei an das Kohlensloffaiom dcr Verkniipfuniisslelle gcbunden isi. /.usam- 
men mil einem u-slandigen WasserslolValom des Resies A audi durch cine weiierc KohlensloiV-Kohlensioff-Bin- 
dung ersci/.i sein kann. 

D cme-CIT^CTT-NR.-. -( 'IT=N-NR ;i -. -N=CTI-NR ;r , -NR,-CC)-MR h -. -CH~CO-NR a -. -CO-NR-CO-. -CTI.-NR,- 

(1T : -. -( , IT : -( , TT : -NR J -. -( , II=( , [T-( TI=N-, -(lT : -(lI:-C1T : -NR t -. -CTI^'H-N^'TI-, -( , U-('n-NR ir ( , IT-/-( , TI- 

(HyC O-NII-. -('TTsCTM'O-NTT-. -NR U -( , (M TT=N- odcr -(R u ('R h ) -( 'O-NR.-CO-Briiekc, wobci 

R :1 und R h ; die L'leieh odcr verschicden sein konnen. jewcils cin Wasscrsiotlalom odcr cine Mcihvl^ruppc, 

R c cin VVusserslolVaioni. cine {C { 5- Alkoxy )carbony l-C, s-alkyl- odcr Ben/y loxycarbony!-('| s -jlky luruppe und 

R,i cin WassersioIlaloiH, cine C\ s-Alkyl-. ( ,-Alkanoyl-. ((', 5 - Alkoxy )earbony I- orir-r Ben/y loxycarhonvhjruppe 

darslellen. und 

Hci cinen 5-Liliedrigen hclcroaromalisehen Ring, dcr cin SiickslolVaioni odcr cin SliekslolValoni und cin SauersiolV-. 
Sehwelel- oiler SnckslolValom enihah, wobci dcr v<Yslehend crwahnle Ring auBcrdem ilurch cine C\ ^-Alkvl-, 
Amino-. V\ a-Alkanoylainino-. iV\ s-Alkoxy )carbony laniino- odcr Ben/yloxycarbonylaminoLirLippc und aul.vr- 
dem noeh durch cine weiierc C\ s-Alkylgruppe subsiiluien sein kann, 

cinen 5-gliedrigen dihydrierien heicroaroniaiischcn Ring, dcr cin SlickMoffalom oder cin SlickslolValom und cin 
Saucrslolf-. Sehwelel- odcr SlickslolValom cnlhali. wobci dcr vorslchcnd crwahnle Ring auBcrdcm durch cine oder 
/.wei C| s-Alkylgruppen subsiiluien sein und cine Carbonylgruppe cnihallcn kann und /usai/.lich an einem Ring- 
slicksiollaloni durch cine (.('i 5-Alkoxy)carbon\l- oder Ben/.y loxycarbony Igruppe subsiiluien sein kann. 
cinen >g!iedrigcn leirahydrierien hclcroaromalisehen Ring, dcr cin SlickslolValom enihah. wobci dcr vorslchcnd 
crwahnle Ring /usal/lieh durch cine odcr /wei (', r Alkylgruppen. durch cine Carboxy-. ((', y Alkoxy )carbonyl- 
oder Aminocarbonylgruppe subsiiluien sein kann und auiSerdeni cine oder /wei (arbonylgruppcn cnihallcn kann. 
cinen 5-glicdrigcn leirahydrierien hclcroaromalisehen Ring, dcr cin SlickslolValom und cin SauersiolV-, Sehwelel- 



45 
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oiler Siicksioflaloni cnihuh. wobei (lor vorsichcnd crwahnie Rinii /.usai/.lich durch cine odcr /.wei C f 5- A lk\ l^rup- 
pen suhsiiiuicri scin urn! cine odcr /.wei Curbonykruppen en 1 hah en kann. 
cine Teira/.olyl- odcr Imida/.o| 1 .2-a |py riniidin-2-v 1-Ciruppc ilarsicllcn. 
bcdcuicn. dcren Isomcrc und dcrcn Sal/.e. 

2. Suhstiuiicrie rndolinonc der allgciiicincn I'onnel I genial? Anspruch 1. in iter 

Ri cin WasscrsiolT-. Muor-, C'hlor- odcr Bromaloni. cine Nilro-. Amino-. C\ j-Alkanoy laniino-. (C| vAlkoxy )cur- 
bonylamino- odcr Ben/.y lowearbony laniino^ruppc. 

R : cin WasscrsiolT-. Muor-. Chlor- odcr Bronialoin, cine Meihyl-. Trilhiornielhyl-, ( 'yano-. Aniinocarbonyk Nilro- 
oder Aniino^ruppe. 

cine V\ :-Alkyli!ruppc. die ilurch cine Amino-. Phihalimhlo-. C\ -Alky laniino-. Di-< C t -alky l)-amino-. (': ,,-AI- 
kylcnamino-. C\ : -Alkanov laniino-. (C| s-Alko\y)carbony laniino-. Ben/.y lowearbony laniino-. N-(Cj : -Alka- 
noyh-N-tCi :-alkyl)-aniino-. N-((C| s-Alkoxy jcarhony l)-N-(C| -alkyD-amino-. a-Q\o-C \ ,,-alkylenimino-. N- 
Ben/.y loxycarbonyl-N-K'i ;-alkyl)-aniino-. \C\ s-Alkoxy )carbony|-. Bcn/.ylo\yearbony I-. ( 'arboxy-. (Vino- odor 
Aminoearbonyl^ruppe subsiiiuien isl. odcr 

eine Ally luruppe. die in 3-Slelluni> durch cine .,-Alkylcn- odcr a-Oxo-C , ,,-alky leniminogruppe suhsiiiuicri isl, 
R ; cine Ciruppe der Forme In 



1) und Hoi wie vorstcheml crwlihni dclinien sind und A cine Bindting, cine (\ rAlkylen-, C| ,-Alkylidcn-. C : 
Aikenylen- oder(' : ;-Alkonylidcn-( Iruppc darsicllcn. wobci cin WasscrsiolTaloin. das 1 111 Resi Ilei an das Kohlen- 
stolTaiom dor Vcr k n ii p In s si c 1 1 c iicbunden isl, /.usammcn mil cineni fx-siandiiicn Wasscrsioflaiom des Rcsics A 
aueh durch cine vveilere KohlenslolV-KohlenslolT-Bindung crsci/.l scin kann. darslelh. 
bcdcuicn. dcren I so mere und dcrcn Sal/.e. 

3. Subsiimierie fndolinone der all^emeinen Tonne! I iiemal.? Anspruch 1 , in der 
Ri ein WasscrsiolTaloin odor eine Niirogruppo, 

R : ein WasscrsiolT- odcr Chloraiom. eine Meihyl-. Trifluormelhyl-. Cyano-. Aminomclhyl-. Aminoeihvl- odcr 
Phihaliniidogruppc, cine Meihyl- odor l*lhyU>ruppc. die jcweils durch cine Meihylamino-, Dimeihylaniino-, liihy- 
lamino-. Dicihylamino-, pyrroiidino-. Pi peridi no-. a-()xo-pyrrolidi no-. rx-()xo-piperidino-. Acctylamino-. Meihox- 
\earbony lamino-. Hi hoxvearbony laniino-. Ben/.y lowearbony laniino-. N-Accly l-N-nicthy laniino-, N- Moi hox year- 
bony l-N-melhyl-aniino-, N-l{lln>xyearbony l-N'-nieihy l-amino-. N- Ben/.y lowearbony I- N-molhyl-ami nonielhyl- 
oder 2- ( N- 1 k' n /y lo\ y ea rbon y 1 - N- 1 no 1 h v I -a i n i no )-o l hy l-C i ru ppo suhsiiiuicri sind. 

R< eine l-Meihyl-2-oxo-2.3-dihydro- I TI-ben/imida/.ol-5-vl-, 1 .2.3.4- Tel rahydro-isoehi noli n-O-y I-, 2-Aceivl- 
1.2.3.4-ieirahydro-isochinolin-()-yl-. 2-Aceiy I- L2.3.4-leirahydro-isoehinolin-7-yl-,. 2-Mihy 1- 1 .2,3.4-teirahydro-iso- 
chinolin-o-y I-. 2-Hlhyl- 1 .2.34-lcirahydiv-isochinolin-7-\ k 4-( Iniida/ol-2-yh-phon\ I-. 4-( l-Meihy l-imid;j/ol-2- 
yl)-phenyl-. 4-( Fnmla/oM-y I aphony k 4-< !-Melhyl-iniida/.ol-4-yl)-phenyl-. 4-{ l-Melhyliniida/ol-5-yl)-phenyl-. 
4-o-Mcihyl-imida/ol-4-yl )-phenyk 4-(4-Melhyl-iniida/.ol-5-yl)-phenyk 4-< 2-MelhyIdmida/.ol-4-yl)-phenyk 4- 
(2-1 jhy l-imida/.ol-4-yl)-phcnyk 4-(2-Aceiylaniinoiniida/.ol-4-yl)-phenyk 4-( 2- Aeeiylamino- 5-nicihy l-imida/ol- 
4-yh-phcnyl-. lniida/o| !.2-a|pyrimidin-2-yk 4-|l2.4-DioxoiniHla/olidinO-yl )melhy!|-phenyk 4-|(2.4-Dioxo- 
iniida/olidin-5-ylidcn)nioihyl|-plienyl-. 4d(Imida/.ol-4-ylmicihy I [-phenyl-. 4-|(Finida/.ol-5-yl)nieihyl|-phenyl-. 4- 
|( i-Pyrroliiliny l)meihyl|phenyl-. 4-|2-(fniida/.ol-4(5)-y l)eihyl|-phenyl-, 4-|2-(Imidu/.ol-4-yl)etheny l|-phenyl- odcr 
4-|2-( lmida/ol-5-yhelhcnyll-phenylurupix 1 bcdcuicn. 
dcrcn Isomcrc und dcren Sal/e. 

4. SubsMluieric Fndolinone der allsjemcinen l ; ormcl \ gonial Anspruch I. in der 
Ri cin WussorslolTatom odcr in 5-Siclluny eine Niir<>i2ruppe. 

R : cin WasscrslolValorn, cine Meihyl- odcr Tnlluomielhyliiruppe. 

R; cine 4-( l-Mcihyl-iniida/.ol-2-yl)-phenyl-. 4-1 In lida/.o 1-4- y I )- phon y I - . 4-( Imida/.ol-5-yl j-phenyl-. 4-j l-Meihyl- 
imida/.ol-4-vl )-phenyI-, 4-( 1 -Meihyl-imida/olO-yh-phony k 4-<2-Meihyl-iniida/ol-4-yl )-phcnyl-. 4-(2-Aeeiyla- 
mino-imida/.ol-4-y li-phenyl-. 4-|(2,4-])ioxo-iniivla/.olidin-5-yliden)meihyl |-phenyl-. 4-|l 1-py rrolidiny l )-melhyl |- 
phonyl-. 4-|2-(Imida/.ol-4-yl )elhenyl|-phenyl- odcr 1 .2.3.4-Teiriihvdro-isochino!in-()-y l-CJruppc bedeuicn, 
tleren Isomcrc unit dcrcn Sal/e. 

5. l okende subsiimierie Indolinone der allgemcinen I'ornicl I gomati Anspruch 1. in der 

(a) 3-{(/)- l-|4-i lTT-Innda/.ol-4-yI)anilino|-l-phenylnioihylidon}-2-indolinon, 

(b) 3-{(/)-l-|4-( I U-Iniida/.ol-4-yl)anilino|-l-phonylnicihylidcn}-5-niiro-2-indolinon. 

(c) 3-{(/)-l-|4-( ITT-Iniida/ol-4-yl )anilino|-l-(4-irilluor-melhyl-phenyl)nielhy lidcn}-5-niiro-2-imiolinon. 

(d) 3- {('/)- 1-|4-( lTT-Inn(la/.ol-4-yhanilino|-l-(4-niclhyl-phcnyl)nieihyliilcn)-5-nilro-2-intiolinon, 

(e) 3-{(/)-l-|4-((2.4-l)io.xo-imida/.olidin-5-yl)moihyhanilino|- 1 -phony lnieihylidcn)-fi-nilro-2-indolinon. 
(I") 3-{(/J-l-|4-(2-N1oihyl-in-inuda/.ol-4-y|ianilino|-l-phcnyhnelhylidon}-5-nilR^ 

(li) 3- {('/.)- 1 -|4-((Pyrrolidin- 1 -y I )meihv i )anilino|- 1 -pheny luici hy Helen } -5-niiro-2-iniiolinon. 

(h) 3-{(/J-t-|( 1 J.3,4-'lbirahy(iro-isoohinolin-0-yhaniino|-l-phcnylnieihy lidcn}-5-niiro-2-indolinon 

und dcren Sal/.e. 

(>. Physiolouiseh veriraglichc Sal/.o der Verbinduni!en v!cmati den Anspriiehon 1 bis 5. 

7. Ar/.neimilicl. enihallend cine Verhinduns: nach mindesicns cinem der Anspruche I bis 5 odcr cin Sal/gcniiiB An- 
spruch () ncben Liciicbcnenralls cincm odcr mehrcrcn inorlen Tni^crsiolTcn uml/oder Vervtiinnunijsnnucln. 




oder 




in denen 
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8. Verwenilunj! cincr Vcrbindun$* nach mindcsiens cincm der Anspriiche 1 bis 5 oder cin Sal/. iioihlMS Anspruch 0 
/ur [Icrsiellimi! eines Ar/neimiliels, welches /.ur Behandluni! von ex/.essiven oder unonialcn/cltprolircruiioncn ae- 
eignei isi. 

9. Vcrlahrcn /.ur ITcrsicllung eines Ar/.neimiliels ueiuati Anspruch 7. dadtirch gekenn/eichnei, daft aui' nichtchemi- 
scheni Wcgc cine Vcrbiiulun^ nach mindcsiens cincm tier Anspriiche 1 bis 5 oder cin Sal/. ^ciuiiB Anspruch 6 in ei- 
nen oder mchrere inene Trligersloffe und/odcr Vcrdiinnungsmillcl cingcarheiiei vvird. 

10. Vcrlahrcn /ur Hersiellung dcr Verbindungen genial* den Anspriichcn 1 bis 6. dadureh uekcnn/eiehnoL dati 
a. cine Verbindung der allgemeinen I'ormcl 




in 



:id, 



20 



in der 

Ri und R : wie in den Anspriichcn I bis 5 erwahni dclinicri sind. 

R 4 cin WusscrslolTaioin oder cine Schui/gruppe I'iir das Slicksloflalom dcr Laciamgruppe und 

/i cin ITalogcnaiom. cine Hydroxy-. Alko.w- oder Aralkoxygruppe bcdculcn, _>> 

mil cincm Amin der allgonicincn I'ormcl 

FT : N-R; f ITF> 

in der ; 0 
R< wie in den Anspriichcn 1 bis .5 erwahni dclinicri isi. unigesetzl und erforderiiehcnfalls ansehlicBond cine 
verwendeie Schui/gruppc i'iir das SiicksloUaiom der I.aclamiiruppc abeespallen vvird, oder 
b. /.ur Hcrsiellung cincr Verhindung der allaemoincn Ibrnicl F. in dcr R: cine dcr fur R: in den Anspriichcn I 
bis .5 erwahnien Alkenvl- oder Ally Ircstc darslclll. 

cine I lakurenphenvl-Vcrbindung dcr allgemeinon i 'ormcl ;.s 



N H 




(IV) , 



40 



45 



in der 

Ri, Ri und R 4 wie in den Anspriichcn I bis 5 erwahni dclinicri sind und 
7.1 cin Chlor-, Brom- oiler Jodaioni darslclll. 
mil cincm Alkcn der allaeincinen I 'ormcl 



R 2 ' Tl (V) 



in der 

R : ' einen der I'iir R : in den Anspriichcn I bis 5 erwahnien subslituierten Alkenylresle darslclll. in (jeszenwarl ei- 
nes geeigneien Hdeliuclallhailiaen Kalalysalors umgesei/i und erforder lichen Tails anschlietiend cine verwen- 
deie Schui/.gruppe fur das SlicksiolValoni der Lueiamgruppe abgespuhen vvird. oder 

c. /.ur TTersiellung cincr Vcrbindung dcr allacmcinen I 'ormcl L in dcr A cine a-Alkenylengruppe darslclll. 
cine fTalogcnphcnyl-Vcrbindiing! dcr allacmcinen I 'ormcl 



61) 



65 
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H 




(VI) , 



in der 

R). R : urnl R 4 wic in den Anspriichcn 1 bis 5 crwahni delinieri sind und 
7,s oin Chlor-. Brom- oder Joduiom darsielli. 
mil cineni Aiken der ullgcnicincn l'ormel 

IT A' Hei (VII) 



in dcr 

TTel vvie in den Anspriichcn 1 bis 5 crwahni delinieri isi und A' cine C : 4-Alkenylcngruppc darsielli, in (icacn- 

vvari eincs gccianoicn Hddmclall-hahhien Kaialysalors uiiiL'esei/.i und ertorderliehenfalls ansehlieBend eine 

verwendeic Schui/gruppe fur das Slickslolfaiom dcr Luclanumippc abgcspallen vvird. oder 

d. /ur FTerslclluni! einer Verhindung dcr alkemeinen l 'ormel I. in dcr A eine IJindung oder eine 4 -Alkvlen- 

sjmppe und Ilel eine dcr I'iir Hei in den Anspriichcn 1 bis 5 erwahmen gcgebenenfalls mono- oder disubsliiu- 

ierien l4.5-Dihydro-imida/ol-2-yl )-Gruppcn darsiellen. 

eine fminoelhei-phenyl- Verbindung dcr altecmeinen l'ormel 

OR 5 




(VIII) , 



^4 



in der 

R t . R : und R 4 wic in den Anspriichcn 1 bis 5 crwahni delinieri sind, 

A' eine fiindung odcr eine V\ 4 -Alkylcni:ruppc und 

Rs eine Alkylgruppe darslellen. 
mil einem lahylendiamin. das an cincm dcr Slicksloll- oder Kohlensiolfatome oder an cinem der SlicksiolTaiome 
und an cinem der KohlcnsiolVaiomc durch eine C s-Alkylgruppe subsiiiuiert sein kann. um»esei/i und crlbrdcrli- 
ehenlalls ansehlieBend eine vcrwcndcic Sehul/.irruppe I'iir das Slickslolluioni einer I.actanigruppc abgespahen vvird 
und 

gewiinsehlenfalls ansehlieBend cine soerhallenc VcrbindunL' der allgemeinen l ormel Frtn der R< cine (fniida/.o| 1 .2- 
a|pyrimidin-2-yl)phcny!^ruppc darsielli. millcls Hydra/inolyse in eine enisprechende (>Amino-inmia/ol-4<5)- 
yhphonylverbindung iibergcluhri vvird. oder 

eine so crhallcne Verbindung dcr alkemcinen l 'ormel [. in der R : eincn phlhalimidorcsl enihall. minds TTvdru/.ino- 
lysc in eine enisprechende Aniinoverhindung uhcrgcttlhn wird. oder 

eine so erhahenc Verbindunii der allgemcinen Formel L in der R : cine (\ano-. Cyanoalkvl- oder (yanoalkenvl- 
griippe darsielli. minds Rcdukiion in eine enisprechende Aminomelhyl- oder Aminoalkyl verbindunii uhergeluhri 
wird, oder 

eine so crhallcne Verbindunii der ulluemcinen l'ormel 1. in der R : eine Cyancv. Cyanoalkvl- oder (Vanoalkenvl- 
gruppe darsielli. minds T Tvdrui i sicru ng in eine enisprechende Aminocarbonyk Aminocarbonylalkyl- oder Amino- 
carhonylalkenyl- Verbindunii iiberyefiihrl vvird. enter 

cine so erhahenc Verbindunii der alkemeinen l'ormel F. in der R : eine Alkenylen<iruppe enihall. minds Rcdukiion 
in eine enisprechende Alkylenverbindung ubergel'uhrl wird, otter 

eine soerhallenc VcrbindunL! der alleemeinen l'ormel I. in der R< cine Alkenylengruppe enihall. millcls Rcdukiion 
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in cine enlsprechende Alkylenverbindung iiberiicfuhri wird. oder 

cine so crhallcnc Verbindung der allgemcinen lbrmcl I in der R, cine der I'iir R.< in den Anspriichcn 1 bis 5 erwahnie 
( Aminoimida/olyhphenylgruppe darsiclii. die durch cine Alkanoyl- oder IJcn/yloxycarhunylgruppo suhsliiuicn isi. 
millels Hvdrolyse oder Uydrogenolyse in cine enlsprechende unsubsiiiuierle Verbindung iibergeluhri wird, oder 
cine so crhallcnc Verbindung der allgemcinen I vrnicl I. in dcr R« cine dcr I'iir R.< in den Anspriichcn 1 bis 5 erwahnie 
unsubsliluicrlcn ( Annno-iniidu/olyllphcnyl^ruppc darsiclii. minds Acylicrung in cine cnisprcehendc Acvlverbin- 
dung iibergcfuhrt wird, oder 

cine so crhallcnc Vcrbindung der allgemcinen lbrmcl I, in dcr R : cincn der I'iir R : in den Anspriichcn 1 bis 5 er- 
wahnicn Rcsic darsiclii, die cine Amino-. Aikylamino-, Alkenvlaniino- oder Ben/.ylaminogruppe enihalien, minds 
Acylierung in cine enlsprechende Ac\ I verbindung iibcrgcl^ihrt wird, oder 

cine so crhallcnc Verbindung der allgemcinen Ibnnc! [. in dcr R, cine Nilrogruppe darsiclii. minds Rcduklion in 
cine enlsprechende Aminoverbindung iihctLicl Lihri wird, oder 

cine so crhallcnc Vcrbindung dcr allgemcinen lbrmcl I, in der R cine Amiuogruppe darsiclii. minds durch Acylie- 
rung in die enlsprechende Acy I verbindung Libcr^cluhn wird, oder 

cine so crhallcnc Verbindung der allgemcinen lbrmcl L in der A cine Aikenylcn-, Alkvlidcn- oder Alkenvlidcn- 
gruppe darsiclii. minds kalalyiischcr Hydrierung in cine enlsprechende Alkylenvcrhindung ubctycliihn wird. oder 
cine so crhallcnc Vcrbindung der allgemcinen lbrmcl f, in dcr R. einen Phlhalimidoresl darsiclii. der durch cine 
(Ci s-Alko\y)carbonyl-(' ,-alkyl- oder Ben/yloxycarbonvl-C, s-alkylgruppe subsliiuierl isi, millels Acidolvse 
oder llydrogenolyse in cine enlsprechende Curboxy verbindung ubergd'iihri wird. oder 

cine so crhallcnc Vcrbindung dcr allgemeinen l brmcl L in der R : einen Alkoxycarbonvl- oder Ben/\ loxvcarbonyl- 
rcsi emhall. millels Hvdrolyse oder Uydrogenolyse in cine enlsprechende (arboxy verhindiing uhcijreliihn wird. 
oder 

erne so crhallcnc Vcrbindung der allgemcinen lbrmcl I, in der R : einen acylierlen Aminoalky Iresl darslellle millels 

ITydrolyse oder Hydrogcnolysc in cine enlsprechende Aminoalkylverbindung iibcrgdiihrl wird. oder 

cine so crhallcnc Vcrbindung dcr allgemcinen l brmcl I. in der R, odcr/und R : cin Halogenalom darslellcn. millels 

kalalyiischcr Ilydriemng in cine enlsprechende dehalogcnierie Vcrbindung ubergeliihri wcrden. oder 

cine so crhallcnc Vcrbindung der allgemcinen lbrmcl L in dcr R, einen 2-! Joe-, 2-Z- oder 2-Bcn/vl-!,2J,4-tclrahv- 

droisochinolinyl-Resi darsiclii. millels Hvdrolyse oder ITydrogenolyse in cine enlsprechende 1 .2.3.4-'Icirahvdroiso- 

chinolinyl- Vcrbindung ubergeliihri wird. oder 

cine so erhahene Verbindung der allgemcinen lbrmcl I, in der R, einen 1 .2.3,4- Tclrahydro-isochinolvlrcsi darsiclii. 
millels Aeylierung in cine enlsprechende 2-Acyl- 1.2. 3.4-icirahydroisochinoly I- Vcrbindung ubergeliihri wird. oder 
cine so crhallcnc Verbindung der allgemcinen l brmcl I in der Hcl cine dcr i'iir TIel in den Anspriichcn I bis 5 er- 
wahnien (iruppen darsiclii. die an cinem Ringsiicksloli'aiom durch cine <C, wUkoxy icarbonvl- oder Ben/ylox- 
ycarbonylgmppc subsliiuierl isi. minds Acidolvse oder Hydrogenolysc in cine enlsprechende NH-Verbinduni: 
iibcrgdiihrl wird, und 

crlbrderlichenlalJs cin wahrend den (Jmsci/ungcn /.urn Schui/.e von rcakiiven (iruppen vcrwendcicr Schui/.resi ab- 
gcspailen wird. oder 

gewtinschicnlalis anschlieBend cine so crhallcnc Verbindung der allgemcinen l brmcl [ in ihrc Sicrcoisomcrc aul'ge- 
irenni wird. oder 

cine so crhallcnc Vcrbindung der allgemcinen l brmcl I in ihrc Salze, insbesondere fur die pharnia/culische Anwen- 
dung in ihrc physiologisch veriragliehcn Sal/.e mil cincr anorganischen oder or^anischen Satire oder Base, iibenie- 
luhrl wird. 
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The cell division cycle is one of the most fundamental 
biological processes, which ensures the controlled 
production of cells with specialised functions . The 
'pr&g&Qz&gi.on through the eukaryotic cell cycle is 
controlled by the sequential formation, activation and 
inactivation of a whole series of protein-serine/ threonine 
kinases, so-called cycline-dependent kinases (CDKs; 
cycline-dependent kinases) (cf . M. Peter et al . in Cell 
79 ; 181-184 (1994) and G . F . Draetta in Cell Biology £, 
842-846 (1994)). Each CDK obviously phosphorylates 
specific substrates and coordinates the changes which 
occur during a specific transition status of the cell 
cycle. Because of the central role of the CDKs, vigorous 
attempts have been made to clarify and understand their 
regulation. In the mean time, some mechanisms have been 
identified. Thus, essential subunits are only accessible 
during the corresponding period of the cell cycle because 
of the synthesis and breakdown control of cycline. 
Moreover, some CDK/cycline complexes are inhibited by the 
binding of small protein inhibitors (cycline-dependent 
kinase inhibitors) , whose presence is also strictly 
controlled. Furthermore, the CDK activities are 
translationally regulated by reversible phosphorylation of 
their catalytic subunits (cf . C. Hutchinson and D.M. 
Glover (Editors) in Cell Cycle Control, IRL Press, London, 
1994) . 



# - 2 - • 

The primary regulator of the CDK activity is the 
associated cycline subunit . Cyclines, which were 
originally defined as proteins, the concentrations of 
which oscillate during the cell cycle, are now - more 
5 accurately - defined as a family of structurally related 
proteins which bind and activate CDK-catalytic subunits. 
For example, CDK1 interacts with cycline B and with 
cycline A; CDK2 with cycline E and cycline A; CDK4 and 
CDK6 with D-cyclines; and CDK7 with cycline H. The cycline 

10 function is primarily controlled by changes in the cycline 
concentrations which increase characteristically when the 
cell is in a certain state: cycline E during the Gl/S 
phase; cycline A during the S phase; cycline B during the 
G2/M phase. D-cyclines and cycline H are exceptions in 

15 this respect as their concentrations are relatively 
constant during the entire cell cycle. 



The D-cyclines and cycline E and cycline A are primarily 
responsible for the progression through the Gl to the S 

20 phase of the cell cycle. Growth hormones, steroid 

hormones, the activation of ras, and other mitogenic 
stimuli induce an increase in the concentration of D- 
cyclines and/or cycline E and thereby initiate the 
progression of the cell through the Gl to the S phase. A 

25 substrate for cycline D/CDK4 or cycline D/CDK6 is the 

retinoblastoma gene product (pRB) . The retinoblastoma gene 
in turn is a tumour suppressor gene which controls the 
cell proliferation. pRB - in the h^pophosphorylated form - 
is normally bound to the transcription factor E2F/ which 

3 0 is inactive in this complex. H^perphosphorylation of pRB 

by CDKs releases E2F and induces transcription. A key role 
in cell growth is played by the cycline D/CDK4 or / CDK6 
complex. There are increasingly indications that D- 
cyclines (Dl and D2) are obviously highly involved in the 

35 genesis of tumours (cf . L.H. Hartwell et al . in Science 
2££l, 1821-1828 (1994)). The molecular mechanisms which 



underlie the proto- oncogenic properties of cycline Dl 
include chromosomal rearrangements (in parathyroid adenoma 
and B-cell lymphoma) and amplification of the chromosomal 
band llql3, which has been reported for various types of 
cancer (including breast, head, neck and liver tumours) 
(cf . C. Gillett et al . in Cancer Research 54., 1812-1817 
(1994) and T. Callender et al . in Cancer 1A, 152-158 
(1994)). It is assumed that the overall result of these 
genetic changes is an ectopic or abnormally heightened 
expression of the cycline Dl protein, which may possibly 
contribute to excessive cell divisions and unregulated 
tumour growth. 

Another major mechanism of CDK regulation involves a 
family of different proteins, so-called cycline -dependent 
kinase inhibitors (CKIs) which bind and inhibit 
cycline/CDK complexes (cf . G. Peters in Nature 204- 
205 (1994)). The chief (mammalian) CKIs fall into two 
categories: (1): p21 (CIP1/WAF1/-CAP20/SD1) , p27 (KIP1) 
and p57 (KIP2) are related proteins with a preference for 
cycline/CDK2 and cycline/CDK4 complexes; (2) pl6 INK4 , 
pl5 INK4B / pl8 INK4C an d P 19 INK4D are closely related CKIs 
with a specificity for CDK4 and/or CDK6 . p21 primarily 
regulates transcription. p21 transcription is induced by 
the tumour- suppressor gene p53, a transcriptional 
regulator which mediates the stopping of the cell cycle 
after DNA damage or in senescence. Basal concentrations of 
p21 may possibly constitute a threshold which has to be 
crossed before complexes can become active. 

Transcriptional control may possibly also be important for 
p 15 INK4B / t he expression of which is greatly increased 
when treated with the negative growth factor TGFP . An 
additional effect of TGF|3 is obviously the release of p27, 
which is established in a heat-sensitive compartment. p27 
is probably also involved in the effects of positive 
growth factors. For example, interleukin-2 stimulation 



• * # 



appears to induce a fall in the concentration of p27 and 
as a result the proliferation of T-cells. 

Very recent studies have frequently shown an allelic loss 
5 at chromosome 9 in a number of human carcinomas (e.g. 

melanoma, head and neck squamous cell cancer, lung cancer, 
pancreatic adeno-Ca, breast cancer and nasopharyngeal -Ca) 
(cf. A. Kamb et al . in Science 2£A, 436-440 (1994); C. J. 
Hussussian et al . in Nature Genetics B., 15-21 (1994); C. 

10 Caldas et al . in Cancer Nature Genetics Si, 27-32 (1994) ; 

T. Mori et al . in Cancer Research 5A, 3396-3397 (1994) and 
A. Okamato et al . in Proc . Natl. Acad. Sci . USA 2Jl, 11045- 
11049 (1994) ) . The loss of chromosome 9p21-22 is of 
particular interest. In this region, where a tumour 

15 suppressor gene is presumed to be, there is a gene bearing 
the name CDKN2 (MTS1, Multiple Tumour Suppressor Gene 1) , 
which codes a pl6 protein. As already mentioned above, the 
pl6 protein binds to CDK4 and CDK6 and thus inhibits their 
interaction with D-cyclines. Damage or mutations in the 

20 pl6 gene may possibly influence the relative balance of 
functional pi 6 and cycline D, leading to unregulated CDK 
activity and abnormal cell growth. The very recent 
observations that pl6 damage, inactivation by gene 
silencing and/or mutations very frequently occur in many 

2 5 tumour cells, indicate that pl6 plays a key role in 

suppressing the development of various human carcinomas 
(cf. G.I. Shapiro et al . in Cancer Research iL5., 6200-6209 
(1995) ) . 

3 0 Deregulated CDK activity may also be the consequence of: 

(a) mutation or excessive expression of the kinase; (b) 
induced expression, overexpression or delayed breakdown of 
cyclines; (c) functional inactivation of CKIs by gene 
silencing, damage or mutation; or (d) a combination of 
35 these phenomena. The result of these deviations is a 

deregulated cell cycle with deregulated cell division, 



which causes various illnesses or contributes to their 
progress . 

It has now been found that the new substituted indolinones 
5 of general formula 




the isomers thereof, the salts thereof, particularly their 
physiologically acceptable salts, have valuable 

10 pharmacological properties, particularly an inhibiting 
effect on various kinases, particularly on complexes of 
CDKs (CDK1, CDK2, CDK3 , CDK4 , CDK6 , CDK7 , CDK8 and CDK9) 
with their specific cyclines (A, Bl, B2, C, Dl, D2 , D3 , E, 
F, Gl, G2, H, I and K) and on viral cycline (cf . L . 

15 Mengtao et al . in J. Virology 21(3), 1984-1991 (1997)). 

The present invention thus relates to the compounds of the 
above general formula I, the isomers thereof, the salts 
thereof, particularly the physiologically acceptable salts 
20 thereof, pharmaceutical compositions containing these 
compounds, their use and processes for preparing them. 

In the above general formula I 

25 Ri denotes a hydrogen, fluorine, chlorine, bromine or 
iodine atom, a nitro, amino, Ci_4-alkanoylamino, 
(Ci_5-alkoxy) carbonylamino or benzyloxycarbonylamino 
group, 



• ... # 



R2 denotes a hydrogen, fluorine, chlorine, bromine or 
iodine atom, a C^-^-alky!, trif luoromethyl , cyano , 
aminocarbonyl , nitro or amino group, 

a Ci_5~alkyl group, which is substituted by an amino, 
phthalimido , _ 5 -alkylamino , C^-l" cycloalkylamino , 
03^4 -alkenyl amino, benzylamino, di- (Ci-5-alkyl) -amino, 
C2-6-alkyleneimino, di ~ (C3 _ 4 -alkenyl) -amino, N- 
(Cx^s-alkyl) -N- <C 3 _ 4 -alkenyl) -amino, N- (C^s-alkyl) - 
N-benzylamino , .4 -alkanoylamino , ( _ 5 - alk- 
oxy) carbonyl amino, benzyloxycarbonylamino, 
N- (C^ .4 -alkanoyl) -N- (C^s-alkyl) -amino, oc-oxo- 
C3_g-alkyleneimino, N- ( {Ci_ 5 -alkoxy) carbonyl) - 
N- (Ci-5-alkyl) -amino, N-benzyloxycarbonyl-N- (Ci_5-alkyl) - 
amino, N- (Ci_4 -alkanoyl ) -N- (C2 -4 -alkenyl) -amino, 
N- ( (Ci_5-alkoxy) carbonyl) -N- (C2 -4 -alkenyl) -amino, 
N-benzyloxycarbonyl-N- (C2 -4 -alkenyl) -amino, 
N- (Ci«4-alkanoyl) -N-benzylamino, 
N- ( (C^. 5 -alkoxy) carbonyl) -N-benzylamino, 

N-benzyloxycarbonyl -N-benzylamino , ( _ 5 - alkoxy ) carbonyl , 

benzyl oxycarbonyl, carboxy, cyano, amidinocarbonyl or 
imidazolyl group, 

a C2- 5 -alkenyl group, which is substituted by a 
pht hal imi do , - 4 - alkanoyl amino , 

(Ci_ 5 -alkoxy) carbonyl amino , benzyloxycarbonylamino, N- 

(Ci_ 4 -alkanoyl) -N- (C 1 _5-alkyl) -amino, a-oxo- 

C3_g-alkyleneimino, N- ( (C^ 5 -alkoxy) carbonyl) - 

N- (C^s-alkyl) -amino, N-benzyloxycarbonyl-N- (Ci_5-alkyl) - 

amino, N- (C1-.4 -alkanoyl ) -N- (C2 -4 -alkenyl ) -amino, 

N- ( {Ci- 5 -alkoxy) carbonyl) -N- (C2 -4 -alkenyl) -amino, 

N-benzyloxycarbonyl-N- (C2- 4 -alkenyl) -amino, 



N- (Ci_4-alkanoyl) -N-benzylamino, N- ( (Ci_5-alkoxy) - 

carbonyl) -N-benzylamino, N-benzyloxycarbonyl- 
N-benzylamino, (Ci_5-alkoxy) carbonyl, benzyloxycarbonyl, 

carboxy, cyano or aminocarbonyl group, or 

5 

an allyl group which is substituted in the 3-position by 
an amino, Ci_5~alkylamino, C3_7-cycloalkylamino, 

C3-4-alkenylamino, benzylamino, di- (Ci_5-alkyl) -amino, 

C 2 _6-alkyleneimino, di ~ (C3_4~alkenyl) -amino, 

10 N- (Ci_5-alkyl) -N- (C3_4-alkenyl) -amino or N- (Ci-5-alkyl) - 

N-benzylamino group, and 

R3 denotes a group of the formulae 



15 




or 




Het 



wherein 



A denotes a bond, a Ci-4-alkylene, Ci_4-alkylidene, 

C2-4-alkenylene or C 2 _4-alkenylidene group, whilst a 

20 hydrogen atom which is bound to the carbon atom of the 
binding site in the group Het, together with a hydrogen 

atom of the group A in the cc-position, may also be 
replaced by another carbon-carbon bond, 



25 D denotes a -CH=CH-NR a , -CH=N-NR a , -N=CH-NR a , -NR a - 

CO-NR b , -CH 2 -CO-NR a , -CO-NR c -CO, -CH 2 -NR a -CH 2 , 
-CH 2 -CH 2 -NR a , -CH=CH-CH=N, -CH 2 -CH 2 -CH 2 -NR d , 
-CH=CH-N=CH, -CH 2 -CH 2 -NR d -CH 2 , -CH 2 -CH 2 -CO-NH, 
-CH==CH-CO-NH, -NR a -CO-CH=N or - (R a CR b ) -CO-NR a -CO bridge, 

30 whilst 




R a and Rfc, which may be identical or different, each 
denote a hydrogen atom or a methyl group, 

R c denotes a hydrogen atom, a (Ci_5-alkoxy) carbonyl - 
5 Ci_5-alkyl or benzyloxycarbonyl -Ci_ 5 -alky 1 group and 

denotes a hydrogen atom, a C]__5~alkyl , 
Ci_4-alkanoyl , (C^- 5 -alkoxy) carbonyl or 
benzyloxycarbonyl group, and 

10 

Het denotes a 5-membered heteroaromatic ring which 
contains a nitrogen atom or a nitrogen atom and an 
oxygen, sulphur or nitrogen atom, whilst the 
abovementioned ring may also be substituted by a 
15 Ci_5-alkyl, C 5 _ 7 -cycloalkyl , phenyl, phenyl - C 1 _ 3 - alkyl , 

amino, C1..4 -alkanoylamino, ( C^.. 5 -alkoxy) carbonyl amino or 

benzyloxycarbonylamino group and also by a further 
Ci^ 5 -alkyl group, 



2 0 a 5-membered dihydrogenated heteroaromatic ring which 

contains a nitrogen atom or a nitrogen atom and an 
oxygen, sulphur or nitrogen atom, whilst the 
abovementioned ring may also be substituted by one or 
two Ci_5 -alkyl groups and may contain a carbonyl group 
25 and additionally may be substituted at a cyclic nitrogen 

atom by a (C]_ _ 5 -alkoxy) carbonyl or benzyloxycarbonyl 
group , 

a 5-membered tetrahydrogenated heteroaromatic ring, 

3 0 which contains a nitrogen atom, whilst the 

abovementioned ring may additionally be substituted by 
one or two C^. 5 -alkyl groups, by a hydroxy, carboxy, 

(Ci_ 5 -alkoxy) carbonyl or aminocarbonyl group and may 

also contain one or two carbonyl groups, 



35 
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a 5-membered tetrahydrogenated heteroaromatic ring which 
contains a nitrogen atom and an oxygen, sulphur or 
nitrogen atom, whilst the abovementioned ring may 
additionally be substituted by one or two Ci_5-alkyl 
5 groups and may contain one or two carbonyl groups, 

a tetrazolyl or imidazo [1 , 2 -a] pyrimidin-2 -yl group. 

Preferred compounds of the above general formula I are 
10 those wherein 

Rl denotes a hydrogen, fluorine, chlorine or bromine atom, 
a nitro, amino, Ci_4~alkanoylamino, 

(C]__5-alkoxy) carbonylamino or benzyloxycarbonylamino 
15 group, 

R2 denotes a hydrogen, fluorine, chlorine or bromine atom, 
a methyl, trif luoromethyl , cyano, aminocarbonyl , nitro or 
amino group, 

20 

a C 1 ^2" alk y 1 group, which is substituted by an amino, 
phthalimido, Ci-2~ alk Y lamin °/ di ~ ( c l-2 -alkyl) -amino, 
C2 - s " alkyleneamino , _ 2 " alkanoylamino , 
(C!_5-alkoxy) carbonylamino , benzyloxycarbonylamino , 
25 N- (C 1 ^ 2 -alkanoyl) -N- (C!_ 2 -alkyl) -amino, 

N- ( (Cx^s-alkoxy) carbonyl) -N- (C^^'^kyl) -amino, cc-oxo- 
C3_5-alkyleneimino, N-benzyloxycarbonyl-N- (Ci_2-alkyl) - 
amino, (C^s-alkoxy) carbonyl, benzyl oxycarbonyl , carboxy, 
cyano, aminocarbonyl or imidazolyl group, or 



30 



an allyl group which is substituted in the 3 position by a 
C2-6~alkylene or CX-OXO-C3 .^-alkyleneimino group, R3 
denotes a group of the formulae 



- 10 - 




or 




Het 



wherein D and Het are as hereinbefore defined and A 
denotes a bond, a Ci_3-alkylene, Ci-3-alkylidene, 
C2-3-alkenylene or C2-3~alkenylidene group, whilst a 
5 hydrogen atom which is bound to the carbon atom of the 

binding site in the group Het, together with a hydrogen 
atom of the group A in the a-position, may also be 
replaced by another carbon-carbon bond, 

10 the isomers and the salts thereof. 

Particularly preferred compounds of the above general 
formula I are those wherein 

15 R]_ denotes a hydrogen atom or a nitro group, 

R2 denotes a hydrogen or chlorine atom, a methyl, 
trif luoromethyl, cyano, aminomethyl, aminoethyl or 
phthalimido group, a methyl or ethyl group each of which 
20 is substituted by a methylamino, dimethylamino, 

ethylamino, diethylamino, pyrrolidino, piperidino, a-oxo- 
pyrrolidino, a-oxo-piperidino, acetylamino, 
methoxycarbonylamino, ethoxycarbonylamino, 

benzyloxycarbonylamino, N-acetyl-N-methylamino, N-methoxy- 
25 carbonyl-N-methyl-amino, N-ethoxycarbonyl-N-methyl-amino, 
N-benzyloxycarbonyl-N-methyl -aminomethyl, 2- (N-benzyloxy- 
carbonyl-N-methyl-amino) -ethyl or imidazolyl group, 

R3 denotes a l-methyl-2-oxo-2 , 3-dihydro-lH-benzimidazol-5- 
30 yl, 1,2,3, 4-tetrahydro-isoquinolin-6-yl, 2-acetyl-l, 2,3,4- 
tetrahydro-isoquinolin-6-yl, 2-acetyl-l, 2,3, 4-tetrahydro- 
isoquinolin-7-yl, 2-ethyl-l, 2, 3, 4-tetrahydro-isoquinolin- 
6-yl, 2-ethyl-l, 2, 3, 4-tetrahydro-isoquinolin-7-yl, 




4- (imidazol-2-yl) -phenyl, 4- (1 -methyl -imidazol -2 -yl) - 
phenyl, 4- (imidazol-4-yl) -phenyl, 4- ( 1 -methyl -imidazol -4- 
yl) -phenyl, 4- ( 1 -methyl -imidazol- 5 -yl) -phenyl, 4- (5- 
methyl- imidazol -4 -yl) -phenyl, 4- (4-methyl-imidazol-5-yl) - 

5 phenyl, 4- (2 -methyl- imidazol -4 -yl) -phenyl, 4- (2 -ethyl - 
imidazol -4 -yl) -phenyl, 4- (2-acetylamino-imidazol-4-yl) - 
phenyl, 4- (2-acetylamino-5-methyl-imidazol-4-yl) -phenyl, 
imidazo [1, 2-a] pyrimidin-2 -yl , 4- [ (2 , 4-dioxo-imidazolidin- 

5 - yl) methyl] -phenyl, 4- [ (2 , 4-dioxo-imidazolidin- 

10 5 -ylidene) methyl] -phenyl, 4- [ (imidazol -4 -yl) methyl] - 

phenyl, 4- [ (imidazol -5 -yl) methyl] -phenyl, 4- [ (1-pyrro- 
lidinyl) methyl] -phenyl, 4- [2- (imidazol -4 (5) -yl) ethyl] - 
phenyl, 4- [2- ( imidazol -4 -yl ) ethenyl] -phenyl or 4- [2- 
( imidazol- 5 -yl ) ethenyl] -phenyl group, 

15 

the isomers and the salts thereof. 

Most particularly preferred compounds of the above general 
formula I are those wherein 

20 

denotes a hydrogen atom or in the 5 -position a nitro 
group, 

R 2 denotes a hydrogen atom, a methyl or trif luoromethyl 
25 group, 

R3 denotes a 4- (1 -methyl- imidazol -2 -yl) -phenyl, 4- 
( imidazol- 4 -yl) -phenyl, 4- (imidazol- 5 -yl) -phenyl, 4- (1- 
methyl- imidazol- 4 -yl) -phenyl, 4- ( 1 -methyl -imidazol- 5 -yl) - 
30 phenyl, 4- (2 -methyl -imidazol -4 -yl) -phenyl, 4- (2- 
acetylamino- imidazol -4 -yl) -phenyl , 4- [ (2 , 4-dioxo- 
imidazolidin-5-ylidene) methyl] -phenyl, 4- [ (1-pyr- 
rolidinyl) -methyl] -phenyl, 4- [2- ( imidazol -4 -yl) ethenyl] - 
phenyl or 1, 2 , 3 , 4-tetrahydro-isoquinolin-6-yl group, 

35 



the isomers and the salts thereof. 




The following are mentioned as examples of particularly- 
preferred compounds: 

3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- 
phenylme thyl idene } - 2 - indol inone , 

3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- 
phenylmet hyl idene } - 5 - ni tro - 2 - indol inone , 

3- { (Z) -1- [4- ( lH-imidazol -4 -yl) anilino] -1- (4- 
t rif luoromethyl -phenyl ) methylidene } - 5 -nitro- 2 - 
indol inone , 

3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4-methyl- 
phenyl ) met hyl idene } - 5 -ni t ro- 2 - indol inone , 

3 - { (Z) -1- [4- ( (2 , 4-dioxo-imidazolidin-5-yl) methyl) ani- 
1 ino] - 1 -phenylmethyl idene } - 5 - ni t ro - 2 - indol inone , 

3-{ (Z) -1- [4- ( 2 -methyl- lH-imidazol-4-yl) anilino] -1- 
phenylmet hyl idene } - 5 -nitro- 2 - indol inone , 

3-{(Z)-l-[4-( (pyrrolidin-l-yl) methyl) anilino] -1- 
phenylmet hyl idene} -5-nitro-2-indolinone and 

3-{ (Z) -1- [ (1, 2 , 3 , 4-tetrahydro-isoquinolin-6- 
yl) amino] - 1 -phenylmethyl idene } -5-nitro-2 - indol inone 

3 0 and the salts thereof. 

According to the invention the new compounds are obtained 
for example by the following methods known in principle 
from the literature: 

35 

a. reacting a compound of general formula 



5 (a) 



(b) 



10 



20 



25 



(c) 



15 (d) 



(e) 



(f) 



(g) 



(h) 




wherein 

Rl and R2 are as hereinbefore defined, 

R4 denotes a hydrogen atom or a protecting group for the 
5 nitrogen atom of the lactam group and 

Z]_ denotes a halogen atom, a hydroxy, alkoxy or aralkoxy 

group, e.g. a chlorine or bromine atom, a methoxy, ethoxy 
or benzyl oxy group, 

10 

with an amine of general formula 

H 2 N-R 3 (III) , 

15 wherein 

R3 is as hereinbefore defined, 

and subsequently, if necessary, cleaving any protecting 
group used for the nitrogen atom of the lactam group. 

20 A suitable protecting group for the nitrogen atom of the 
lactam group might be for example an acetyl, benzoyl, 
ethoxycarbonyl , tert . butyloxycarbonyl or benzyloxycarbonyl 
group . 

25 The reaction is conveniently carried out in a solvent such 
as dimethylf ormamide, toluene, acetonitrile , 
tetrahydrof uran, dimethylsulphoxide, methylene chloride or 
mixtures thereof, optionally in the presence of an inert 
base such as triethylamine , N-ethyl-diisopropylamine or 

30 sodium hydrogen carbonate at temperatures between 25 and 




175°C / whilst any protecting group used can be cleaved 
simultaneously by transamidation . 

If Zi in a compound of general formula II denotes a 

5 halogen atom, the reaction is preferably carried out in 
the presence of an inert base at temperatures between 25 
and 120°C. 

If Z}. in a compound of general formula II denotes a 

10 hydroxy, alkoxy or aralkoxy group, the reaction is 

preferably carried out at temperatures between 8 0 and 
150°C. 

If any protecting group used subsequently has to be 
15 cleaved, this is conveniently carried out either hydro- 
lytically in an aqueous or alcoholic solvent, e.g. in 
methanol/water, ethanol/water , isopropanol /water , 
t et rahydrof uran/wat er , dioxane/water , 
dimethylf ormamide /water , methanol or ethanol in the 
20 presence of an alkali metal base such as lithium 

hydroxide, sodium hydroxide or potassium hydroxide at 
temperatures between 0 and 100 °C, preferably at 
temperatures between 10 and 50 °C, 

25 or advantageously by transamidation with a primary or 

secondary organic base such as methylamine, butylamine, 
dimethylamine or piperidine in a solvent such as methanol , 
ethanol, dimethylf ormamide and mixtures thereof or in an 
excess of the amine used at temperatures between 0 and 

30 100 °C, preferably at temperatures between 10 and 50°C. 

b. In order to prepare a compound of general formula I 
wherein R2 represents one of the alkenyl or allyl groups 

mentioned for R2 hereinbefore: 



reacting a halophenyl compound of general formula 



- 15 - 




(IV) , 



wherein 

R 1# R3 and R4 are as hereinbefore defined and 
Z2 denotes a chlorine, bromine or iodine atom, 

with an alkene of general formula 

R 2 f " H (V) , 

wherein 

R2 1 represents one of the substituted alkenyl groups 

mentioned for R 2 hereinbefore, in the presence of a 

suitable catalyst containing a noble metal and 
subsequently, if necessary, cleaving any protecting group 
used for the nitrogen atom of the lactam group. . 

Suitable noble metal catalysts are preferably palladium- 
containing catalysts such as palladium-diacetate or 
palladium di chloride, particularly the complexes thereof 
with triphenylphosphine or tri- (o- toluene) -phosphine, 
optionally in the presence of activators such as 
tetraphenylphosphonium chloride or bromide and N,N- 
dimethylglycine . 

The Heck reaction is conveniently carried out under a 
protective gas, e.g. under nitrogen or argon, optionally 
in a pressure vessel and expediently in a solvent such as 
acetonitrile , dimethyl formamide or N-methyl-pyrrolidin-2- 




one at temperatures between 2 0 and 18 0 °C, preferably at 
temperatures between 80 and 150°C. 

If any protecting group used subsequently has to be 
5 cleaved, this is conveniently carried out either hydro- 
lytically in an aqueous or alcoholic solvent, e.g. in 
methanol /water , ethanol/water , isopropanol/water , 
tetrahydrof uran/water, dioxane/water , 
dimethyl f ormamide/water , methanol or ethanol in the 
10 presence of an alkali metal base such as lithium 

hydroxide, sodium hydroxide, potassium hydroxide or sodium 
acetate at temperatures between 0 and 100°C, preferably at 
temperatures between 10 and 50 °C, 

15 or advantageously by transamidation with a primary or 

secondary organic base such as methylamine, butylamine, 
dimethyl amine or piper idine in a solvent such as methanol, 
ethanol, dimethyl formamide and mixtures thereof or in an 
excess of the amine used at temperatures between 0 and 

20 100°C, preferably at temperatures between 10 and 50°C. 

c . In order to prepare a compound of general formula I , 
wherein A denotes a C2-4-alkenylene group: 




wherein 

R^, R-2 and R4 are as hereinbefore defined and 
3 0 Z3 denotes a chlorine, bromine or iodine atom, 



with an alkene of general formula 



H - A 1 - Het (VII) , 

5 

wherein 

Het is as hereinbefore defined and 

A 1 denotes a C2 -4 -alkenylene group, in the presence of a 
suitable catalyst containing a noble metal and 
10 subsequently, if desired, cleaving any protecting group 
used for the nitrogen atom of the lactam group. 

Suitable noble metal catalysts are preferably palladium- 
containing catalysts such as palladium diacetate or 
15 palladium dichloride, particularly the complexes thereof 
with triphenylphosphine or tri- (o- toluene) -phosphine, 
optionally in the presence of activators such as 
tetraphenylphosphonium chloride or bromide and N,N- 
dimethylglycine . 

20 

The Heck reaction is conveniently carried out under a 
protective gas, e.g. under nitrogen or argon, optionally 
in a pressure vessel and expediently in a solvent such as 
acetonitrile, dimethyl formamide or N-methyl -pyrrol idin- 2- 
25 one at temperatures between 20 and 180°C, preferably at 
temperatures between 8 0 and 15 0°C. 

If any protecting group used subsequently has to be 
cleaved, this is conveniently carried out either hydro- 

3 0 lytically in an aqueous or alcoholic solvent, e.g. in 
methanol /water , ethanol /water , isopropanol /water , 
tetrahydrof uran/water , dioxane/water , 
dimethylf ormamide/water , methanol or ethanol in the 
presence of an alkali metal base such as lithium 

3 5 hydroxide, sodium hydroxide, potassium hydroxide or sodium 
acetate at temperatures between 0 and 100°C, preferably at 
temperatures between 10 and 50 °C, 



# • 



or advantageously by transamidation with a primary or 
secondary organic base such as methylamine , butylamine, 
dimethylamine or piperidine in a solvent such as methanol, 
ethanol, dimethyl formamide and mixtures thereof or in an 
excess of the amine used at temperatures between 0 and 
100°C, preferably at temperatures between 10 and 50°C. 

d. In order to prepare a compound of general formula I 
wherein A denotes a bond or a C 1 > 4 -alkylene group and Het 
denotes one of the optionally mono or disubstituted 
(4 , 5-dihydro-imidazol-2-yl) groups mentioned for Het 
hereinbefore : 

reacting an iminoether-phenyl compound of general formula 




(VIII) , 



wherein 

R^, R2 and R4 are as hereinbefore defined, 

A 1 denotes a bond or a Cx^-alkylene group and 

R5 denotes an alkyl group, e.g. a methyl or ethyl group, 

with an ethylenediamine, which may be substituted by a 
Ci_ 5 -alkyl group at one of the nitrogen or carbon atoms or 
at one of the nitrogen atoms and at one of the carbon 
atoms and subsequently, if necessary, cleaving any 



* . „ - • 



protecting group used for the nitrogen atom of a lactam 
group . 

The reaction is expediently carried out in a solvent such 
5 as diethylether , methanol or ethanol , but preferably in an 
excess of the ethylenediamine used at temperatures between 
0 and 10 0°C / preferably at temperatures between 10 and 
50°C. 



10 If any protecting group used subsequently has to be 

cleaved, this is conveniently carried out either hydro- 
lytically in an aqueous or alcoholic solvent, e.g. in 
me thanol /water , ethanol / water , i sopropanol / water , 
tetrahydrof uran/water , dioxane/water , 

15 dimethyl formamide/water, methanol or ethanol in the 
presence of an alkali metal base such as lithium 
hydroxide, sodium hydroxide or potassium hydroxide at 
temperatures between 0 and 100 °C, preferably at 
temperatures between 10 and 50 °C, 

20 

or advantageously by transamidation with a primary or 
secondary organic base such as methylamine, butylamine, 
dimethylamine or piperidine in a solvent such as methanol, 
ethanol, dimethyl formamide and mixtures thereof or in an 
25 excess of the amine used at temperatures between 0 and 
100°C, preferably at temperatures between 10 and 50°C. 

If according to the invention a compound of general 
formula I is obtained wherein R3 denotes an (imidazo [1, 2- 

30 a] pyrimidin-2-yl) phenyl group, this may be converted by 
hydrazinolysis into a corresponding (2-amino-imidazol- 
4 (5) -yl) phenyl compound, or 



35 



if a compound of general formula I is obtained wherein R2 

contains a phthalimido group, this can be converted by 
hydrazinolysis into a corresponding amino compound, or 



if a compound of general formula I is obtained wherein R2 
denotes a cyano, cyanoalkyl or cyanoalkenyl group, this 
can be converted by reduction, preferably by catalytic 
5 hydrogenation, into a corresponding aminomethyl or 
aminoalkyl compound, or 

if a compound of general formula I is obtained wherein R2 
denotes a cyano, cyanoalkyl or cyanoalkenyl group, this 
10 can be converted by hydration into a corresponding 

aminocarbonyl , aminocarbonylalkyl or aminocarbonylalkenyl- 
compound, or 

if a compound of general formula I is obtained wherein R2 

15 contains an alkenylene group, this can be converted by 

reduction, preferably by catalytic hydrogenation, into a 
corresponding alkylene compound, or 

if a compound of general formula I is obtained wherein R3 

2 0 contains an alkenylene group, this can be converted by 

reduction, preferably by catalytic hydrogenation, into a 
corresponding alkylene compound, or 

if a compound of general formula I is obtained wherein R3 

25 denotes an (amino- imidazolyl) phenyl group which is 

substituted by an alkanoyl or benzyloxycarbonyl group, as 
mentioned for R3 hereinbefore, this can be converted by 

hydrolysis or hydrogenolysis into a corresponding 
unsubstituted compound, or 



30 



if a compound of general formula I is obtained wherein R3 

denotes one of the unsubstituted (amino- imidazolyl ) phenyl 
groups mentioned for R3 , this can be converted by 

acylation into a corresponding acyl compound, or 



35 



- 21 - 



if a compound of general formula I is obtained wherein R2 

denotes one of the groups mentioned R2 hereinbefore which 

contain an amino, alkylamino, alkenylamino or benzylamino 
group, this can be converted by acylation into a 
corresponding acyl compound, or 

if a compound of general formula I is obtained wherein 

denotes a nitro group, this can be converted by reduction, 
preferably by catalytic hydrogenation, into a 
corresponding amino compound, or 

if a compound of general formula I is obtained wherein R^_ 
denotes an amino group, this can be converted by acylation 
into the corresponding acyl compound, or 

if a compound of general formula I is obtained wherein A 
denotes an alkenylene, alkylidene or alkenylidene group, 
this can be converted by catalytic hydrogenation into a 
corresponding alkylene compound, or 

if a compound of general formula I is obtained wherein R3 

denotes a phthalimido group substituted by a 
(Ci^ 5 -alkoxy) carbonyl-Ci-5-alkyl or benzyloxycarbonyl- 

Ci_5-alkyl group, this can be converted by acidolysis or 

hydrogenolysis into a corresponding carboxy compound, or 

if a compound of general formula I is obtained wherein R2 
contains an alkoxycarbonyl or benzyloxycarbonyl group, 
this can be converted by hydrolysis or hydrogenolysis into 
a corresponding carboxy compound, or 

if a compound of general formula 1 is obtained wherein R 2 
denotes an acylated aminoalkyl group, this can be 
converted by hydrolysis or hydrogenolysis into a 
corresponding aminoalkyl compound, or 



if a compound of general formula I is obtained wherein R]_ 

or/and R2 denote a halogen atom, this can be converted by 

catalytic hydrogenation into a corresponding dehalogenated 
5 compound, or 

if a compound of general formula I is obtained wherein R3 
denotes a 2-Boc, 2-Z or 2-benzyl-l, 2 , 3 , 4- 
tetrahydroisoquinolinyl group, this can be converted by 
10 hydrolysis or hydrogenolysis into a corresponding 1,2,3,4- 
tetrahydroisoquinolinyl compound, or 

if a compound of general formula I is obtained wherein R3 

denotes a 1 , 2 , 3 , 4 -tetrahydro-isoquinolyl group, this can 
15 be converted by acylation into a corresponding 2-acyl- 
1,2,3 , 4 -tetrahydro-isoquinolyl compound, or 

if a compound of general formula I is obtained wherein Het 
denotes one of the groups mentioned for Het hereinbefore 
20 which is substituted at a cyclic nitrogen atom by a 

(C;j__5-alkoxy) carbonyl or benzyloxycarbonyl group, this can 

be converted by acidolysis or hydrogenolysis into a 
corresponding NH compound. 

25 The subsequent hydrazinolysis is preferably carried out in 
a solvent such as methanol, ethanol, isopropanol, 
toluene/water or dioxane, but most advantageously in 
hydrazine hydrate as solvent, at temperatures between 20 
and 12 0°C, preferably at the boiling temperature of the 

3 0 solvent used. 

The subsequent reduction of an alkenyl, nitro, cyano, 
cyanoalkyl or cyanoalkenyl compound is preferably carried 
out by catalytic hydrogenation with hydrogen in the 
3 5 presence of a catalyst such as palladium/charcoal or 

platinum in a solvent such as methanol, ethanol, ethyl 
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acetate, dimethyl f ormamide, dimethyl formamide/ace tone or 
glacial acetic acid optionally with the addition of an 
acid such as hydrochloric acid at temperatures between 0 
and 50°C, but preferably at ambient temperature, and at a 
5 hydrogen pressure of 1 to 7 bar, but preferably from 3 to 
5 bar. 



The subsequent hydration is preferably carried out using 
concentrated sulphuric acid or polyphosphoric acid at 
10 temperatures between 0 and 50°C / but preferably at 
temperatures between 0 and 25 °C. 

The subsequent hydrolysis is preferably carried out in an 
aqueous solvent, e.g. in water, isopropanol/water , tetra- 

15 hydrofuran/water or dioxane /water , in the presence of an 
acid such as trif luoroacetic acid, hydrochloric acid or 
sulphuric acid or in the presence of an alkali metal base 
such as lithium hydroxide, sodium hydroxide or potassium 
hydroxide at temperatures between 0 and 100°C, preferably 

20 at temperatures between 10 and 50 °C. 



The subsequent hydrogenolysis is preferably carried out by 
catalytic hydrogenation with hydrogen in the presence of a 
catalyst such as palladium/charcoal or platinum in a 

2 5 solvent such as methanol, ethanol, ethyl acetate, 

dimethylf ormamide, dimethylf ormamide/acetone or glacial 
acetic acid optionally with the addition of an acid such 
as hydrochloric acid at temperatures between 0 and 50 °C, 
but preferably at ambient temperature, and at a hydrogen 

3 0 pressure of 1 to 7 bar, but preferably 3 to 5 bar. 

The subsequent acylation is preferably carried out in a 
solvent such as methylene chloride, diethylether , 
tetrahydrofuran, toluene, dioxane, acetonitrile, 
3 5 dimethyl sulphoxide or dimethylf ormamide optionally in the 
presence of an inorganic or tertiary organic base, 
preferably at temperatures between 20°C and the boiling 




temperature of the solvent used. The acylation with a 
corresponding acid is preferably carried out in the 
presence of a dehydrating agent, e.g. in the presence of 
isobutyl chlorof ormate, tetraethyl orthocarbonate , 
5 trimethyl orthoacetate, 2 , 2-dimethoxypropane, 
tetramethoxysilane, thionyl chloride , 

trimethylchlorosilane, phosphorus trichloride, phosphorus 

pentoxide, N, N 1 -dicyclohexylcarbodiimide, 

N, N ! -dicyclohexylcarbodiimide/N-hydroxysuccinimide, 

10 N, N 1 -dicyclohexylcarbodiimide/l-hydroxy-benzotriazole, 
2- (lH-benzotriazol-l-yl) -1, 1, 3 , 3-tetramethyluronium- 
tetraf luoroborate, 2- (lH-benzotriazol-l-yl) -1,1,3,3- 
tetramethyluronium-tetraf luoroborate/l-hydroxy- 
benzotriazole, N,N f -carbonyldiimidazole or 

15 triphenylphosphine/carbon tetrachloride, and optionally 
with the addition of a base such as pyridine, 
4 -dimethylamino -pyridine, N-methyl-morpholine or triethyl- 
amine expediently at temperatures between 0 and 15 0 °C, 
preferably at temperatures between 0 and 100°C, and the 

20 acylation with a corresponding reactive compound such as 
the anhydride, ester, imidazolide or halide thereof is 
optionally carried out in the presence of a tertiary 
organic base such as triethylamine, N-ethyl- 
diisopropylamine or N-methyl-morpholine at temperatures 

25 between 0 and 150°C, preferably at temperatures between 50 
and 100°C. 

The subsequent acidolysis is preferably carried out in an 
aqueous solvent, e.g. in water, isopropanol/water , tetra- 
3 0 hydrofuran/water or dioxane/water , in the presence of an 
acid such as trif luoroacetic acid, hydrochloric acid or 
sulphuric acid between 0 and 100°C, preferably at 
temperatures between 10 and 50°C. 

3 5 The subsequent dehalogenation is preferably carried out by 
catalytic hydrogenation with hydrogen in the presence of a 
catalyst such as palladium/charcoal or platinum in a 



solvent such as methanol, ethanol, ethyl acetate, 
dimethylf ormamide, dimethylf ormamide/acetone or glacial 
acetic acid optionally with the addition of an acid such 
as glacial acetic acid or of a base such as sodium 
5 bicarbonate or triethylamine at temperatures between 0 and 
50°C / but preferably at ambient temperature, and at a 
hydrogen pressure of 1 to 7 bar, but preferably from 3 to 
5 bar. 

10 In the reactions described hereinbefore, any reactive 

groups present such as carboxy, amino, alkylamino or imino 
groups may be protected during the reaction by 
conventional protecting groups which are cleaved again 
after the reaction. 

15 

For example, a protecting group for a carboxyl group may 
be a trimethylsilyl, methyl, ethyl, tert. butyl, benzyl or 
tetrahydropyranyl group and 

2 0 protecting groups for an amino, alkylamino or imino group 

may be an acetyl, trif luoroacetyl , benzoyl, 
ethoxycarbonyl , tert . butoxycarbonyl , benzyl oxycarbonyl , 
benzyl, methoxybenzyl or 2 , 4 -dimethoxybenzyl group and 
additionally, for the amino group, a phthalyl group. 

25 

Any protecting group used is optionally subsequently 
cleaved for example by hydrolysis in an aqueous solvent , 
e.g. in water, isopropanol/water , acetic acid/water, 
tetrahydrof uran/water or dioxane/water , in the presence of 

3 0 an acid such as trif luoroacetic acid, hydrochloric acid or 

sulphuric acid or in the presence of an alkali metal base 
such as lithium hydroxide, sodium hydroxide or potassium 
hydroxide, at temperatures between 0 and 10 0°C, preferably 
at temperatures between 10 and 50 °C. 
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However, a benzyl, methoxybenzyl or benzyloxycarbonyl 
group is cleaved, for example, hydrogenolytically , e.g. 



10 



20 



25 



35 



with hydrogen in the presence of a catalyst such as 
palladium/charcoal in a solvent such as methanol, ethanol, 
ethyl acetate, dimethylf ormamide, 

dimethyl formamide/ace tone or glacial acetic acid, 
optionally with the addition of an acid such as 
hydrochloric acid or glacial acetic acid at temperatures 
between 0 and 50 °C, but preferably at ambient temperature, 
and at a hydrogen pressure of 1 to 7 bar, but preferably 3 
to 5 bar. 



A methoxybenzyl group may also be cleaved in the presence 
of an oxidising agent such as cerium ( IV) ammonium nitrate 
in a solvent such as methylene chloride, acetonitrile or 
acetonitrile/water at temperatures of between 0 and 50°C, 
15 but preferably at ambient temperature. 

A 2 , 4-dimethoxybenzyl group, however, is preferably 
cleaved in trif luoroacetic acid in the presence of 
anisole . 



A tert. butyl or tert .butyl oxycarbonyl group is preferably 
cleaved by treating with an acid such as trif luoroacetic 
acid or hydrochloric acid, optionally using a solvent such 
as methylene chloride, dioxane, ethyl acetate or ether. 



A phthalyl group is preferably cleaved in the presence of 
hydrazine or a primary amine such as methylamine, 
ethylamine or n-butylamine in a solvent such as methanol, 
ethanol, isopropanol, toluene/water or dioxane at 
3 0 temperatures between 2 0 and 50 °C. 

Moreover, chiral compounds of general formula I obtained 
may be resolved into their enantiomers and/or 
diastereomers . 



Thus, for example, the compounds of general formula I 
obtained which occur as racemates may be separated by 



methods known per se (cf . Allinger N. L. and Eliel E. L . 

in "Topics in Stereochemistry", Vol. 6, Wiley 
Interscience, 1971) into their optical antipodes and 
compounds of general formula I with at least 2 asymmetric 
5 carbon atoms may be resolved into their diastereomers on 
the basis of their physical-chemical differences using 
methods known per se, e.g. by chromatography and/or 

fractional crystallisation, and, if these compounds are 
obtained in racemic form, they may subsequently be 
10 resolved into the enantiomers as mentioned above. 



The enantiomers are preferably separated by column 
separation on chiral phases or by recrystallisation from 
an optically active solvent or by reacting with an 

15 optically active substance which forms salts or 

derivatives such as e.g. esters or amides with the racemic 
compound, particularly acids and the activated derivatives 
or alcohols thereof, and separating the diastereomeric 
mixture of salts or derivatives thus obtained, e.g. on the 

20 basis of their differences in solubility, whilst the free 
antipodes may be released from the pure diastereomeric 
salts or derivatives by the action of suitable agents. 
Optically active acids in common use are e.g. the D- and 
L-forms of tartaric acid or dibenzoyltartaric acid, di- 

25 o-tolyltartaric acid, malic acid, mandelic acid, 

camphorsulphonic acid, glutamic acid, N-acetylglutamic 
acid, aspartic acid, N-acetylaspartic acid or quinic acid. 
An optically active alcohol may be for example ( + ) or 
(-) -menthol and an optically active acyl group in amides, 

30 for example, may be a ( + ) -or ( - ) -menthyloxycarbonyl group. 



Furthermore, the compounds of formula I obtained may be 
converted into the salts thereof, particularly for 
pharmaceutical use into the physiologically acceptable 
35 salts with inorganic or organic acids. Acids which may be 
used for this purpose include for example hydrochloric 



acid, hydrobromic acid, sulphuric acid, phosphoric acid, 
fumaric acid, succinic acid, lactic acid, citric acid, 
tartaric acid, maleic acid or methanesulphonic acid. 

Moreover, if the new compounds of formula I thus obtained 
contain a carboxy group, they may subsequently, if 
desired, be converted into the salts thereof with 
inorganic or organic bases, particularly for phar- 
maceutical use into the physiologically acceptable salts 
thereof. Suitable bases for this purpose include for 
example sodium hydroxide, potassium hydroxide, 
cyclohexylamine, ethanolamine, diethanolamine and 
triethanolamine . 

The compounds of general formulae I to VIII used as 
starting materials are known from the literature in some 
cases or may be obtained by methods known from the 
literature or are described in the Examples. 

As already mentioned, the new compounds of general formula 
I have valuable pharmacological properties, particularly 
inhibitory effects on various kinases and cycline/CDK- 
complexes, on the proliferation of cultivated human tumour 
cells and, when administered orally, on the growth of 
tumours in nude mice infected with human tumour cells. 

For example, the new compounds were tested for their 
biological properties in the following tests: 

Tftflt 1 

Inhibition of cycliTWCDK pn7ymP j ± n vitro anti-iHt-y 

High Five™ insect cells (BTI-TN-5B1-4) which had been 
infected with a high titre of recombinant baculovirus were 
used to produce active human cycline/CDK holoenzymes. By 
using a baculovirus vector which contained two promoters 




(polyhedrin enhancer promoter, P10 enhancer promoter) , 
GST-tagged cyclines (e.g. cycline Dl or cycline D3) with 
the corresponding His 6 -tagged CDK subunit (e.g. for CDK4 
or CDK6) were expressed in the same cell. The active 
5 holoenzyme was isolated by affinity chromatography on 
glutathione sepharose . Recombinant GST-tagged pRB (aa 
379-928) was produced in E. coli and purified by affinity 
chromatography on glutathione sepharose. 



The substrates used for the kinase assays depended on the 
specific kinases. Histone HI (Sigma) was used as the 
substrate for cycline E/CDK2, cycl ine A/CDK2 , cycline 
B/CDK1 and for v-cycline/CDK6 . GST-tagged pRB (aa 379- 
928) was used as substrate for cycline D1/CDK4, cycline 
D3/CDK4, cycline D1/CDK6 and for cycline D3/CDK6. 

Lysates of the insect cells infected with recombinant 
baculovirus or recombinant kinases (obtained from the 
lysates by purification) were incubated together with 
20 radiolabelled ATP in the presence of a suitable substrate 
with various concentrations of the inhibitor in a 1% DMSO 
solution (dimethyl sulphoxide) for 45 minutes at 3 0°C. 
The substrate proteins with associated radioactivity were 
precipitated with 5% TCA (trichloroacetic acid) in water- 
25 repellent PVDF multi-well microtitre plates (Millipore) or 
with 0.5% phosphoric acid solution on Whatman P81 filters. 
After the addition of scintillation liquid the 
radioactivity was measured in a Wallace 1450 Microbeta 
Liquid Scintillation Counter. For each concentration of 
30 the substance double measurements were carried out; IC 50 
values were calculated for the enzyme inhibition. 
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Test. 2 



Inhibition of the prnl iffirahion of nulf.ivatftri hum an hiinmir 

5 

Cells of the Leimyosarcoma tumour cell line SK-UT-1B 
(obtained from the American Type Culture Collection 
(ATCC) ) were cultivated in Minimum Essential Medium with 
non-essential amino acids (Gibco) , supplemented with 
10 sodium pyruvate (1 mmol) , glut amine (2 mmol) and 10% 

foetal calf serum (Gibco) and harvested during the log- 
growth phase. Then the SK-UT-1B cells were added to 
Cytostar® multi-well plates (Amersham) at a density of 
4 000 cells per well and incubated overnight in an 
15 incubator. Various concentrations of the compounds 

(dissolved in DMSO; final concentration: <1%) were added 
to the cells. After 48 hours' incubation 14 C- thymidine 
(Amersham) was added to each well and incubation was 
continued for a further 24 hours. The quantity of 14 C- 

2 0 thymidine incorporated into the tumour cells in the 

presence of the inhibitor and representing the number of 
cells in the S phase was measured in a Wallace 1450 
Microbeta Liquid Scintillation Counter. IC 50 values for the 
inhibition of proliferation (= inhibition of incorporated 
25 14 C- thymidine) were calculated, correcting for the 

background radiation. All the measurements were done 
twice . 

T est. 3 

30 

In vivo effects on tumour-bearing nude mice 

10 6 cells [SK-UT-1B, or non-small cell lung tumour NCI- 
H460 (obtained from ATCC)] in a volume of 0.1 ml were 

3 5 injected subcutaneously into male and/or female nude mice 

(NMRI nu/nu; 25-35g; N = 10-20) ; alternatively, small 
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fragments of SK-UT-1B or NCI-H460 cell clumps were 
implanted subcutaneously . One to three weeks after the 
injection or implantation a kinase inhibitor was 
administered daily by oral route for a period of 2 to 4 
5 weeks (by oesophageal tube) . The size of the tumour was 
measured three times a week using a digital sliding gauge. 
The effect of a kinase inhibitor on the tumour growth was 
determined as a percentage inhibition compared with a 
control group treated with placebo. 

0 

The following Tables 1 and 2 contain the results of tests 
1 and 2 : 

Table ] LLaat 1) 
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Compound 
(Example No . ) 


Inhibition of cycline D1/CDK4 
IC 50 [MM] 


14 . 1 


0.15 


18 .2 


1.4 


14 .2 


0 .0066 


4 . 9 


0 . 055 


2.5 


1.0 


2 (test 2) 


Compound 
(Example No . ) 


Inhibiting the proliferation of 
SKUT-1B cells: IC 50 [/xM] 


3 . 12 


0.40 


3.18 


0.22 


8.3 


1.3 


4 .11 


0.53 


2.5 


0.34 



The following results were obtained in test no. 3 {in 
vivo) : 



20 



Administration (100 mg/kg p.o. of the compound of Example 
2.5 once a day for two weeks) to male nude mice (n = 9) 
yielded a significant reduction in the tumour size of 
around 65% (p < 0.05) . 

5 

In view of their biological properties, the new compounds 
of general formula I, their isomers and physiologically 
acceptable salts are suitable for the treatment of 
diseases characterised by excessive or abnormal cell 
10 proliferation. 

Such diseases include (with no claim to completeness) : 
viral infections (e.g. HIV and Kaposi 1 s sarcoma); 
inflammation and autoimmune diseases (e.g. colitis, 

15 arthritis, Alzheimer 1 s disease, glomerulonephritis and 
wound healing) ; bacterial, fungal and/or parasitic 
infections; leukaemias, lymphoma and solid tumours; skin 
diseases (e.g. psoriasis); bone diseases; cardiovascular 
diseases (e.g. restenosis and hypertrophy). They are also 

20 useful for protecting proliferating cells (e.g. hair, 

intestinal, blood and progenitor cells) against DNA damage 
caused by radiation, UV treatment and/or cytostatic 
treatment . 

2 5 The new compounds may be used for the short-term or long- 

term treatment of the abovementioned diseases, optionally 
in conjunction with other state-of-the-art compounds such 
as other cytostatics. 

3 0 The dosage required to achieve such an effect is 

appropriately 0.1 to 30 mg/kg, preferably 0.3 to 10 mg/kg 
by intravenous route, and 0.1 to 100 mg/kg, preferably 0.3 
to 30 mg/kg by oral route, in each case administered 1 to 
4 times a day. For this purpose, the compounds of formula 
3 5 I prepared according to the invention may be formulated, 

optionally together with other active substances, with one 
or more inert conventional carriers and/or diluents, e.g. 




with corn starch, lactose, glucose, microcrystalline 
cellulose, magnesium stearate, polyvinylpyrrolidone, 
citric acid, tartaric acid, water, water/ethanol , 
water/glycerol , water/sorbitol , water/polyethyleneglycol , 
5 propyl eneglycol, cetylstearyl alcohol, 

carboxymethylcellulose or fatty substances such as hard 
fat or suitable mixtures thereof, to produce conventional 
galenic preparations such as plain or coated tablets, 
capsules, powders, suspensions or suppositories, or as 
10 solutions for injections or infusions. 




15 



20 



25 



35 



10 



15 



20 



25 



The Examples which follow are intended to illustrate the 
invention. In the Examples the following abbreviations are 
used: 



Boc 
Bzl 

CH 2 C1 2 

DBU 

DC 

DMF 

DMSO 

EtOac 

EtOH 

HOBT 

Hunig's base 

MeOH 

MS 

TBTU 

THF 
T ± 

Z 

(Z); (E) 



tert . butyl oxycarbonyl 
benzyl 

methylene chloride 

1, 8-diazabicyclo [5.4. 0] undec-7-ene 

thin layer chromatogram 

dimethyl f ormamide 

dimethyl sulphoxide 

ethylacetate 

ethanol 

N-hydroxy-lH-benzotriazole 
N-ethyl-N, N-diisopropyl- amine 
methanol 
mass spectrum 

O- (benzotriazol-l-yl) -NjNjN 1 ,N ! -tetramethyl 
uronium-tetraf luoroborate 
tetrahydrofuran 
internal temperature 

benzyl oxycarbonyl 
configuration 



Preparation of the starting compounds 
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Exampl e. A 

1 - acetyl - 2 - indolinone 
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Prepared by refluxing 2 -indolinone with 1 equivalent of 
acetic anhydride in a bath at 170 °C for 3 hours. 
Yield: 96 % of theory; 
Melting point: 129-130°C. 



Example R 

1 - acetyl - 3 - { 1 - ethoxy- 1 -phenylmethylidene } - 2 - indol inone 



Prepared by refluxing 3 equivalents of 1 -acetyl - 
2-indolinone with 6 equivalents of triethyl orthobenzoate 
and acetic anhydride in a bath at 160°C for 22 hours. 
After evaporation in vacuo the residue is mixed with 
petroleum ether. After standing overnight the product 
precipitated is filtered off and dried at 60°C. 
Yield: about 67 % of theory, the product contains about 25 
to 34 % of l-acetyl-2 -indol inone . 

Melting point: 123-129°C (with an amount of 34 % of l-ace- 
tyl-2 -indol inone) . 

An insoluble fraction is isolated from the above mixture 
by combining with ethylacetate, extracting with dilute 
aqueous sodium carbonate solution and with water and by 
filtering, this fraction being the pure product. 
Melting point: 187-189°C; 
C 19 H 17 N0 3 

Calc: C 74.25 H 5.57 N 4.56 

Found: 73.95 5.57 4.53 

Example C 

3 - { 1 -ethoxy- 1 -phenylmethyl idene } - 2 - indol inone 



The mixture obtained in Example B consisting of 66% of 
1 - acetyl - 3 - { 1 - ethoxy- 1 -phenylmethyl idene } - 2 - indol inone and 
34% of l-acetyl-2 -indolinone is suspended in ethanol (8 
ml/g) , 2 equivalents of 4N sodium hydroxide solution are 
added and the mixture is stirred at ambient temperature 
for 1.5 hours. After the addition of water (25 ml/g) the 
precipitate formed is filtered off, washed with water and 
a little ether and dried at 80°C. 
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Yield: 80 % of theory (based on the amount of l-acetyl-3- 
{l-ethoxy-l-phenylmethylidene} -2-indolinone used) ; 
Melting point: 168-169°C; 
C 17 H 15 N0 2 

Calc. : C 76.96 H 5.70 N 5.28 

Found: 76.6 9 5.62 5.23 

Exampl e, D 

1 - acetyl - 5 - nit ro - 2 - indol inone 



Prepared by reacting 1- acetyl -2 -indol inone in concentrated 
sulphuric acid (5.7 ml/g) at -10°C with 1.1 equivalents of 
ammonium nitrate which is added in batches with stirring. 
After the addition has ended the mixture is stirred for a 
further 15 minutes, poured onto ice water, the precipitate 
is filtered off, washed with water and dissolved in 
ethylacetate . The organic phase is extracted with water, 
dried, filtered and evaporated down in vacuo. The 

evaporation residue is stirred with petroleum ether. 
Yield: 93 % of theory; 
Melting point: 154-156°C; 
C 10 H 8 N 2°4 

Calc: C 54.55 H 3.66 N 12 . 72 

Found: 54.36 3.67 13.00 

Example F, 

1 - acetyl - 3 - { 1 - ethoxy- 1 -phenylmet hyl idene } - 5 -ni t ro - 2 - 
indol inone 



Prepared by refluxing 3 equivalents of l-acetyl-5-nitro-2- 
indolinone with triethyl orthobenzoate and 8 equivalents 
of acetic anhydride in a bath at 100°C for 2.5 hours. The 
mixture is cooled in an ice bath, petroleum ether is added 
and the resulting mixture is stirred for 1 hour. The solid 
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substance is filtered, washed with petroleum ether and 

ether and dried at 60 °C. 

Yield: 77 % of theory; 

Melting point: 235-238°C; 

Cl9H 16 N 2 0 5 

Calc.: C 64.77 H 4.58 N 7.95 

Found: 64.60 4.59 7.99 

Ryampl <=> F 

3- {l-ethoxy-l-phenylmethylidene} -5-nitro-2-indolinone 



1.5 equivalents of IN sodium hydroxide solution are added 
dropwise to a stirred mixture of 1 -acetyl -3 -{ l-ethoxy-l- 
phenylmethylidene} -5 -nitro- 2- indolinone in methylene 
chloride (11 ml/g) and EtOH (8.5 ml/g) whilst cooling with 
ice so that the internal temperature does not exceed 14 to 
17°C. Then stirring is continued for 0.5 hours at ambient 
temperature and the methylene chloride is eliminated by 
evaporation in vacuo at a bath temperature of 3 0°C. Water 
is added (11 ml/g) and the mixture is thoroughly stirred. 
The precipitate is filtered, washed with water, 
isopropanol and lastly with ether and dried at 100 °C. 
Yield: 86 % of theory; 
Melting point: 239-240°C; 
C17H14N2O4 

Calc: C 65.80 H 4.55 N 9.03 

Found: 65.45 4.43 8.81 

Calc. : molar peak M + = 310 
Found: molar peak M+ = 310 
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Preparation of the end products : 
Example 1 

5 3- { (Z) -1- [ (Indol-5-yl) amino] -1-phenylmethylidene} -2- 
indolinone 

0.307 g (1 mmol) of l-acetyl-3 - { 1-ethoxy-l- 
phenylmethylidene} -2-indolinone and 0.4 00 mg (3 mmol) of 
10 5 -amino- indole are refluxed in 10 ml toluene for 1 hour. 
The mixture is evaporated down in vacuo and the 

evaporation residue is distributed between EtOac and 
water. A viscous oil is obtained from the organic phase 
after drying, filtering and evaporation in vacuo, and this 

15 oil is purified by column chromatography on silica gel 
with the eluant EtOac/petroleum ether (1:1) . 
Yield: 0.11 g (31 % of theory); 
Melting point: 263-265°C; 

C 23 H 17 N 3° 

20 Calc: C 78.61 H 4.88 N 11.96 

Found: 78.28 4.91 11.76 

Calc: molar peak M+ = 351 

Found: molar peak M+ = 351 

2 5 The following compound was obtained analogously to Example 
1 : 
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3- { (Z) -1- [ (1 -methyl -benzimidazol - 5 -yl) amino] -1 - 
phenylmethylidene} -2-indolinone x 2 H2O 



Prepared by heating l-acetyl-3 -{ 1-ethoxy-l- 
phenylmethylidene} -2-indolinone and 2 equivalents of 5- 
amino-l-methyl-benzimidazole, melting point 158-160°C in 
DMF for 1.5 hours at 120°C, subsequently precipitating 
3 5 with water and digesting in MeOH. 



Yield: 60 % of theory; 
Melting point: 307-308°C; 

C 2 3 H 18 N 4° x 2 H 2 0 



Calc . 
Found 

Calc . 

Found 



C 68.64 H 5.51 
68.65 5.51 

molar peak M + = 3 66 

molar peak M + = 366 



N 13 .92 
13 .85 
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Exampl ft 2 

3- { (Z) -1- [ (2-Indazol-5-yl) amino] -1-phenylmethylidene} - 2- 
indolinone 



0.307 g (1 mmol) of l-acetyl-3- {l-ethoxy-1- 
15 phenylmethylidene} -2 -indolinone and 0.400 mg (3 mmol) of 
5-amino-indazole are heated in 5 ml DMF for 2 hours at 
120°C. The mixture is diluted with water and extracted 
with EtOac. The organic phase is extracted three times 
with water, dried, filtered and evaporated down in vacuo. 
20 The oily evaporation residue is dissolved in MeOH. 2 ml 
of IN sodium hydroxide solution are added whilst cooling 
with ice and the mixture is stirred for 1 hour at ambient 
temperature. It is evaporated in vacuo almost to dryness, 

water is added, the solid substance is filtered off, 
25 washed with water and digested with MeOH. It is purified 
by column chromatography on silica gel with the eluant 
EtOac. 

Yield: 0.15 g (42 % of theory); 
Melting point: 287-289°C; 
30 C22H16N4O 

Calc: C 74.98 H 4.58 N 15.90 

Found: 74.58 4.75 15.55 

Calc.: molar peak M+ = 352 
Found: molar peak M + = 3 52 



35 
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The following compounds were obtained analogously to 
Example 2 : 

2^JL 3- { (Z) -1- [ (2-Indazol-6-yl) amino] -1-phenylmethylidene} - 
2-indolinone x 0.75 H2O 



Prepared from 1 -acetyl -3- {l-ethoxy- 1-phenylmethylidene} -2- 
indolinone and 3 equivalents of 6-amino-indazole in DMF 
followed by treatment with IN sodium hydroxide solution in 
MeOH. 

Yield: 42 % of theory; 
Melting point: 307-308°C, 

C 22 H 16 N 4° x °- 75 H 2° 

Calc. : C 72.21 H 4.82 N 15.31 

Found: 72.2 9 4.4 7 15.62 

Calc. : molar peak M + = 3 52 
Found: molar peak M + = 3 52 

2 . 2 3- { (Z) -1- [ (2-oxo-indolin-5-yl) amino] -1- 
phenylmethylidene} -2-indolinone x 0.2 H 2 0 



Prepared from 1 -acetyl -3 - {l-ethoxy- 1-phenylmethylidene} -2- 
indolinone and 3 equivalents of 5 -amino- 2-indolinone, 
melting point 194-195°C / in DMF followed by treatment with 
IN sodium hydroxide solution in MeOH. 
Yield: 54 % of theory; 
Melting point: 288-290°C; 

C23H17N3O2 x 0.2 H 2 0 

Calc: C 74.45 H 4.73 N 11.33 

Found: 74.4 6 4.67 11.3 0 

Calc.: molar peak M + = 3 67 
Found: molar peak M + = 3 67 



2^3. 3- { (Z) -1- [(1,2,3 , 4-tetrahydro-quinolin-6-yl) amino] - 

1- phenylmethylidene} -2-indolinone x 0.5 H 2 0 

Prepared from 1 -acetyl -3 -{ 1-ethoxy-l-phenylmethylidene} - 

2- indolinone and 3 equivalents of 6 -amino- 1 , 2 , 3 , 4 - 
tetrahydro-quinoline [prepared by hydrogenation of 6- 
amino-quinoline] in DMF followed by treatment with IN 
sodium hydroxide solution in MeOH. 

Yield: 54 % of theory; 
Melting point: 229-230°C; 

C 24 H 21 N 3° x 0.5 H 2 0 

Calc: C 76.57 H 5.89 N 11.16 

Found: 76.73 5.69 10.96 

Calc: molar peak M+ = 367 
Found: : molar peak M+ = 3 67 

2^A 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- 
phenylmethylidene} -2-indolinone 



Prepared from l-acetyl-3 -{ 1-ethoxy-l-phenylmethylidene} -2 - 

indolinone and 1.5 equivalents of 4- (lH-imidazol-4 -yl) - 

aniline in DMF followed by treatment with IN sodium 

hydroxide solution in MeOH. 

Yield: 68 % of theory; 

Melting point: 280-285°C; 

C 24 H 18 N 4 0 

Calc: C 76.17 H 4 . 79 N 14.80 

Found: 75.83 4.83 14.62 

Calc. : molar peak M+ = 378 
Found: molar peak M+ = 378 

2^5. 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- 
phenylmethylidene} -5-nitro-2-indolinone x H 2 0 



Prepared from l-acetyl-3- {l-ethoxy-l-phenylmethylidene} - 
5-nitro-2-indolinone and 1.5 equivalents of 4- (1H- 
imidazol-4-yl) -aniline in DMF followed by treatment with 
IN sodium hydroxide solution in Me OH. 
Yield: 59 % of theory; 
Melting point: 308-311°C; 
C24H17N5O3 x H 2 0 

Calc: C 65.30 H 4.34 N 15.86 

Found: 65.40 4.29 15.77 

Calc. : molar peak M + = 423 
Found: molar peak M + = 423 

3-{ (Z) -1- [ (benzimidazol-5-yl)amino] -1-phenylmethylidene} - 
2-indolinone x 0.5 H 2 0 



0.307 g (1 mmol) of l-acetyl-3 -{ 1-ethoxy-l- 
phenylmethylidene} -2-indolinone and 0.4 00 mg (3 mmol) of 
5-amino-benzimidazole, melting point 169-170°C / are heated 
in 5 ml DMF for 1.5 hours at 120 °C. The mixture is diluted 
with water and extracted with EtOac. The organic phase is 
extracted three times with water, dried, filtered and 
evaporated down in vacuo. To the oily evaporation residue 
are added 2 0 ml Me OH and 2 ml of IN sodium hydroxide 
solution and the mixture is stirred for 1.5 hours at 
ambient temperature, during which time a solution is 
formed. This is evaporated down in vacuo and the 
evaporation residue is shaken with water/methylene 
chloride. The undissolved fraction is filtered off, washed 
with water, digested with EtOac and dried at 80°C. 
Yield: 0.19 g (54 % of theory); 
Melting point: 287-289°C; 

C 22 H 16 N 4° x 0.5 H 2 0 

Calc: C 73.10 H 4 . 74 N 15.50 
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Found: 73.43 4.63 15.02 

Calc. : molar peak M+ = 352 
Found: molar peak M + = 3 52 

The following compounds were obtained analogously to 
Example 3 : 

3 . 1 3-{ (Z) -1- [ (l-methyl-2-oxo-2, 3-dihydro-lH-benzimidazol- 
5-yl) amino] -1-phenylmethylidene } -2 -indolinone 



Prepared from 1 -acetyl -3 - {l-ethoxy- 1-phenylmethylidene} - 
2-indolinone and 3 equivalents of crude 5 -amino- 1 -methyl - 
2-OXO-2 , 3-dihydro-lH-benzimidazole in DMF followed by 
treatment with IN sodium hydroxide solution in Me OH . 
15 Yield: 63 % of theory; 
Melting point: >340°C; 
C 23 H 18 N 4°2 

Calc: C 72.24 H 4.74 N 14.65 

Found: 71.90 4.76 14.44 

20 Calc: molar peak M+ = 382 

Found: molar peak M+ = 3 82 

3 . 2 3- { (Z) -1- [ (1 -methyl -benzimidazol- 6 -yl) amino] - 1 - 
phenylmethylidene} -2-indolinone 

25 _ 

Prepared from 1- acetyl -3 - {l-ethoxy-1 -phenylmethylidene} -2- 
indolinone and 2 equivalents of 6 -amino- 1 -methyl - 
benzimidazole, melting point 163-165°C / in DMF followed by 
treatment with IN sodium hydroxide solution in MeOH. 

3 0 Yield: 54 % of theory; 

Melting point: 298-300°C; 
C 2 3H 18 N 4 0 



Calc . 
Found 

35 Calc. 



C 75.39 H 4.95 N 15.29 

75.16 5.00 15.18 

molar peak M + = 3 66 
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Found: molar peak M + = 3 66 

3 • 3 3- { (Z) -1- [ (1 -methyl -benzimidazol- 6 -yl) amino] -1- 
phenylmethylidene} -5-nitro-2-indolinone x 0.4 H2O 

5 

Prepared from 1- acetyl -3- {l-ethoxy-l-phenylmethylidene} - 
5-nitro-2-indolinone and 1.1 equivalents of 6-amino-l- 
methyl-benzimidazole, melting point 163-165°C, in DMF 
followed by treatment with IN sodium hydroxide solution in 
10 MeOH. 

Yield: 83 % of theory; 
Melting point: 321°C; 

C23H17N5O3 x 0.4 H 2 0 

Calc: C 65.98 H 4.28 N 16.73 

15 Found: 66.29 4.36 16.40 

Calc: molar peak M + = 411 

Found: molar peak M + = 411 

3 - 4 3 - { (Z) -1- [ (Quinolin-6-yl) amino] -1-phenylmethylidene} - 
2 0 2-indolinone 



Prepared from 1- acetyl -3 -{ l-ethoxy-l-phenylmethylidene} - 
2-indolinone and 3 equivalents of 6-amino-quinolirie in DMF 
followed by treatment with IN sodium hydroxide solution in 
MeOH. 

Yield: 50 % of theory; 
Melting point: 271-272°C; 
C24H17N3O 

Calc: C 79.32 H 4 . 72 N 11.56 

Found: 78.98 4.66 11.68 

Calc: molar peak M+ = 363 

Found: molar peak M + = 3 63 
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3 ■ 5 3 - { (Z) -1- [ (2-oxo-l,2,3,4-tetrahydro-quinoline-6- 
yl) amino] -1-phenylmethylidene} -2-indolinone x 0.2 H 2 0 

Prepared from 1 -acetyl -3- {l-ethoxy- 1-phenylmethylidene} -2 
5 indolinone, 2.5 equivalents of 6 -amino-carbostyryl x HCl, 
melting point >300°C and 5 equivalents of N-ethyl- 
diisopropylamine in DMF followed by treatment with IN 
sodium hydroxide solution in MeOH. 
Yield: 98 % of theory; 
10 Melting point: 324-325°C; 

C 24 H 19 N 3°2 x °- 2 H 2° 



Calc . 
Found 

Calc . 

15 Found 



C 74.86 H 5.08 N 10.91 

74.79 5.04 10.93 

molar peak M + = 3 81 

molar peak M+ = 3 81 



3 . 6 3- { (Z) -1- [ (2-oxo-l, 2 , 3 , 4 - tetrahydro-quinolin- 6 - 
yl) amino] -1-phenylmethylidene} -5-nitro-2-indolinone 

2 0 Prepared from 1 -acetyl -3- {l-ethoxy- 1-phenylme thylidene} - 
S-nitro-2-indolinone, 1.3 equivalents of 6-amino- 
carbostyryl x HCl, melting point >3 00°C, and 2.5 
equivalents of N-ethyl-diisopropylamine in DMF followed by 
treatment with IN sodium hydroxide solution in MeOH. 

25 Yield: 85 % of theory; 

Melting point: 310-313°C; 
C 24 H 18 N 4°4 



Calc . 
Found 

30 Calc. 

Found 



C 67. 60 H 4 .25 N 13 . 14 

67.20 4.35 12.98 

molar peak M + = 426 
molar peak M + = 426 



3 . 7 3- { (Z) -1- [ (2-oxo-l, 2-dihydro-quinoxalin-7-yl) amino] - 
1-phenylmethylidene} -2- indolinone x 0.5 H2O 
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Prepared from 1- acetyl -3- {l-ethoxy-l-phenylmethylidene} - 
2-indolinone and 2.3 equivalents of 7-amino-2 -oxo-1 , 2- 
dihydro-quinaxolin, melting point >300°C / in DMF followed 
by treatment with IN sodium hydroxide solution in MeOH. 
Yield: 59 % of theory; 
Melting point: 328-331°C; 
C 23 H 16 N 4 0 2 x 0.5 H 2 0 

Calc. : C 70.93 H 4.40 N 14.39 

Found: 70.91 4.48 14.35 

Calc. : molar peak M+ = 3 80 
Found: molar peak M+ = 3 80 

3^_a 3 - { (Z) -1- [ (isoquinolin-5-yl) amino] -1- 
phenylmethylidene} -2-indolinone x 0.2 H 2 0 

Prepared from l-acetyl-3- {l-ethoxy-l-phenylmethylidene} - 
2-indolinone and 3 equivalents of 5-amino-isoquinoline in 
toluene followed by treatment with IN sodium hydroxide 
solution in MeOH. 
Yield: 30 % of theory; 
Melting point: 249-250°C; 
C 2 4H 17 N 3 0 x 0.2 H 2 0 

Calc: C 78.53 H 4.78 N 11.45 

Found: 78.75 4.74 11.06 

Calc.: molar peak M+ = 3 63 
Found: molar peak M + = 3 63 

3^JSL 3- { (Z) -1- [ (2-Boc-l, 2, 3 , 4- tetrahydro- isoquinolin- 5 - 
yl) amino] -1-phenylme thy lidene} -2-indolinone x 0.2 H 2 0 



Prepared from 1- acetyl- 3- { 1-ethoxy-l-phenylmethylidene} - 
2-indolinone and 2 equivalents of oily 5-amino-2-Boc- 
1, 2, 3 , 4-tetrahydro-isoquinoline [prepared from 5-amino- 
1, 2 , 3 , 4-tetrahydro-quinoline-acetate, melting point 143- 



145 °C] in DMF followed by treatment with IN sodium 
hydroxide solution in MeOH. 
Yield: 39 % of theory; 
Melting point: 229-230°C; 

C 29 H 29 N 3°3 x 0-2 H 2 0 



Calc . 
Found 

Calc . 

Found 



C 73.85 H 6.28 
73.79 6.38 
molar peak M + = 4 67 
molar peak M + = 467 



N 8.91 
8.64 



3-{ (Z) -1- [4- (lH-imidazol-2-yl)anilino] -1- 
phenylmethylidene} -2-indolinone x 3 H 2 0 



Prepared from l-acetyl-3 - { 1 -ethoxy- 1-phenylme thy li dene} - 
2-indolinone and 2 equivalents of oily 4- (lH-imidazol-2- 
yl) -aniline [freshly prepared from the corresponding nitro 
compound, melting point 310 °C] in DMF followed by 
treatment with IN sodium hydroxide solution in MeOH. 
Yield: 29 % of theory; 
Melting point: 320°C; 

C 24 H 18 N 4° x 3 H 2° 

Calc: C 66.65 H 5.59 N 12 . 95 

Found: 66.39 5.24 12.72 

Calc. : molar peak M + = 378 
Found: molar peak M+ = 3 78 

2^JJL 3-{ (Z) -1- [4- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] -1- 
phenylmethylidene} -2-indolinone x 0.3 H 2 0 



Prepared from l-acetyl-3 -{ 1 -ethoxy- 1-phenylmethylidene} - 
2-indolinone and 3.2 equivalents of 4 - (1-methyl-lH- 
imidazol-2-yl) -aniline, melting point 166-168°C in DMF 
followed by treatment with IN sodium hydroxide solution in 
MeOH. 

Yield: 86 % of theory; 



10 



m 
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Melting point: 284-286°C; 
C 2 5 H 2 0 N 4° * °- 3 H 2° 

Calc: C 75.46 H 5.22 N 14.08 

Found: 75.45 5.13 13.98 

Calc: molar peak M + = 392 

Found: molar peak M + = 3 92 

3.12 3- { (Z) -1- [4- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] -1- 
phenylmethylidene} -5-nitro-2-indolinone x H 2 ° 



Prepared from 1 -acetyl -3 - { 1-ethoxy-l-phenylmethylidene} - 
5-nitro-2-indolinone and 1.5 equivalents of 4 - ( 1-methyl- 
lH-imidazol-2-yl) -aniline, melting point 166-168°C, in DMF 
followed by treatment with IN sodium hydroxide solution in 
15 MeOH. 

Yield: 85 % of theory; 
Melting point: 333-334°C; 

C25 H 19 N 5°3 x H 2° 

Calc: C 65.93 H 4.65 N 15.38 

20 Found: 66.35 4.66 15.25 

Calc: molar peak M + = 437 

Found: molar peak M+ = 43 7 

3.13 3- { (Z) -1- [4- (lH-imidazol-2-yl) anilino] -1- 
25 phenylmethylidene} -5-nitro-2-indolinone x H2O 



Prepared from 1- acetyl -3- { 1-ethoxy-l-phenylmethylidene} - 
5-nitro-2-indolinone and 1.5 equivalents of oily 4-(lH- 
imidazol-2-yl) -aniline [freshly prepared from the 
30 corresponding nitro compound, melting point 310 °C] in DMF 
followed by treatment with IN sodium hydroxide solution in 
MeOH. 

Yield: 87 % of theory; 
Melting point: 195-198°C; 
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C 24 H 17 N 5°3 x H 2° 



Calc . : 



C 65.29 



H 4.34 



N 15.87 



Found : 



65.15 



4.53 



15.46 



Calc . : 



Found : 



molar peak M + = 423 
molar peak M + = 423 



10 



15 



20 



25 



3.34 3-{(Z)-l-[3- (lH-imidazol-2-yl) anilino] -1- 
phenylmethylidene} -2-indolinone x H2O 

Prepared from 1 -acetyl -3 -{ 1-ethoxy-l-phenylmethylidene} - 
2-indolinone and 2 equivalents of crude 3 - (lH-imidazol-2- 
yl) -aniline [freshly prepared from the corresponding nitro 
compound, melting point 198 °C] in DMF followed by 
treatment with IN sodium hydroxide solution in MeOH. 
Yield: 40 % of theory; 
Melting point: 288°C; 

C 24 H 18 N 4° x H 2° 

Calc: C 72.71 H 5.08 N 14 . 13 

Found: 72.64 5.00 13.82 

Calc. : molar peak M+ = 3 78 

Found: molar peak M+ = 378 

3 . 1 5 3-{ (Z) -1- [3- ( lH-imidazol- 2 -yl) anilino] -1- 
phenylmethylidene} -5 -nitro- 2-indolinone x 0.5 H2O 

Prepared from 1- acetyl -3 -{ 1-ethoxy-l-phenylmethylidene} - 
5 -nitro- 2-indolinone and 2 equivalents of crude 3- (1H- 
imidazol-2-yl) -aniline [freshly prepared from the 
corresponding nitro compound, melting point 198 °C] in DMF 
followed by treatment with IN sodium hydroxide solution in 
MeOH. 

Yield: 50 % of theory; 
Melting point: 327-329°C; 

C 24 H 17 N 5°3 x °- 5 H 2° 




Calc: C 66.65 H 4.19 N 16.20 

Found: 67.01 4.26 16.20 

Calc. : molar peak M + = 423 
Found: molar peak M+ = 4 23 

3 - 1 6 3- { (Z) -1- [3- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] - 
1-phenylmethylidene} -2-indolinone x 0.3 H2O 



Prepared from 1- acetyl -3- {l-ethoxy-l-phenylmethylidene} - 
10 2-indolinone and 2 equivalents of crude 3- (1-methyl-lH- 

imidazol-2-yl) -aniline [freshly prepared from the 

corresponding nitro compound] in DMF followed by treatment 

with IN sodium hydroxide solution in MeOH. 

Yield: 88 % of theory; 
15 Melting point: 299-300°C; 

C 2 5 H 2 0 N 4° x 0-3 H 2 0 

Calc: C 75.46 H 5.22 N 14.08 

Found: 75.61 5.24 14.15 

Calc. : molar peak M+ = 392 

2 0 Found: molar peak M + = 3 92 

3.17 3- { (Z) -1- [3- ( 1 -methyl -IH-imidazol- 2 -yl) anilino] - 
1-phenylethylidene} -5-nitro-2-indolinone x 0.3 H2O 

25 Prepared from 1- acetyl -3 -{ l-ethoxy-l-phenylmethylidene} - 
5-nitro-2-indolinone and 2 equivalents of crude 3- (1- 
methyl-lH-imidazol-2-yl) -aniline [freshly prepared from 
the corresponding nitro compound] in DMF followed by 
treatment with IN sodium hydroxide solution in MeOH. 

30 Yield: 81 % of theory; 

Melting point: 287-289°C; 

C 2 5 H 19 N 5°3 x 0.3 H 2 0 

Calc: C 67.80 H 4.44 N 15.82 

Found: 67.80 4.46 15.56 
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Calc . : 



molar peak M+ 



437 



Found : 



molar peak M+ 



437 



3.18 3-{ (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] -1- 
phenylmethylidene} ~5-nitro-2-indolinone 



Prepared from l-acetyl-3 - {l-ethoxy-l-phenylmethylidene} - 
5-nitro-2-indolinone and 2 equivalents of 4-(l- 
pyrrolidinyl -methyl) -aniline, melting point 45-50°C in DMF 
followed by treatment with IN sodium hydroxide solution in 
MeOH. 

Yield: 54 % of theory; 
Melting point: 227°C; 
C26H24N4O3 

Calc: C 70.89 H 5.49 N 12.72 

Found: 70.64 5.61 12.67 

Calc. : molar peak M+ = 440 
Found: molar peak M + = 44 0 

3.19 Mixture of 3- { (Z) -1- [ (2-ethyl-l, 2 , 3 , 4 -tetrahydro- 
isoquinolin-6-yl) amino] -1-phenylmethylidene} -5-nitro-2- 
indolinone and 

3-{ (Z) -1- [(2-ethyl-l, 2,3, 4-tetrahydro-isoquinolin- 7- 

yl) amino] -1-phenylmethylidene} -5-nitro-2-indolinone x 0.3 

H 2 0 



Prepared from l-acetyl-3 -{ 1-ethoxy- 1-phenylmethylidene} - 
5-nitro-2-indolinone, 1.5 equivalents of a mixture of 6- 
and 7-amino-2-ethyl-l / 2 / 3 / 4-tetrahydro-isoquinoline x 2 
HC1, melting point 145-150°C / and 3 equivalents of 
N-ethyl-diisopropylamine in DMF followed by treatment with 
IN sodium hydroxide solution in MeOH. 
Yield: 32 % of theory; 
Melting point: 234-236°C; 

C26H24N4O3 x 0.3 H 2 0 



Calc: C 70.02 H 5.56 N 12.57 

Found: 69.84 5.30 12.73 

Calc.: molar peak M+ = 440 
Found: molar peak M + = 44 0 

2l^2£l Mixture of 3 - { (Z) -1- [ (2 -ethyl rl , 2 , 3 , 4-tetrahydro- 
isoquinol in- 6 -yl ) amino] - 1 -phenylmethyl idene } - 2 - indolinone 
and 

3-{ (Z) -1- [ (2-ethyl-l, 2, 3 , 4 - tetrahydro-isoquinolin- 7- 
yl) amino] -1 -phenylmethyl idene} -2 -indolinone x 0.4 H 2 0 



Prepared from l-acetyl-3- {l-ethoxy-l-phenylmethylidene} - 

2 - indolinone, 1.5 equivalents of a mixture of 6- and 7- 
amino- 2-ethyl-l, 2, 3, 4-tetrahydro-isoquinoline x 2 HCl, 
melting point 145-150°C, and 3 equivalents of N-ethyl- 
diisopropyl amine in DMF followed by treatment with IN 
sodium hydroxide solution in MeOH. 

Yield: 48 % of theory; 
Melting point: 222-223°C; 

C 26 H 25 N 3° x 0.4 H 2 0 

Calc: C 77.55 H 6.46 N 10.43 

Found: 77.70 6.32 10.29 

Calc.: molar peak M + = 3 95 

Found: molar peak M+ = 3 95 
Exampl (=> 4 

3- { (Z)-l- [ (2-ethoxycarbonylmethyl-l, 3 -dioxo-isoindolin- 
S-yl) amino] -1 -phenylmethyl idene} -2-indolinone x 0.5 H 2 0 

0.80 g (3 mmol) of 3 -{ l-ethoxy-l-phenylmethylidene } - 
2-indolinone and 0.87 g (3.5 mmol) of 5-amino-N- 
ethoxycarbonylmethyl-phthalimide, melting point 172-173°C, 
are heated in 10 ml of DMF for two hours at 120 °C, at 
14 0°C and at 150 °C. The mixture is poured onto ice water 
and extracted with EtOac. The organic phase is washed with 




water, dried, filtered and evaporated down in vacuo. The 

semisolid evaporation residue is gently heated in 15 ml of 
EtOH, whilst crystallisation takes place. The crystals are 
filtered and dried at 80°C. 
5 Yield: 0.39 g (28 % of theory); 
Melting point: 263-266°C; 

C27H21N3O5 x 0.5 H 2 0 

Calc. : C 68.06 H 4.65 N 8.82 

Found: 68.14 4.62 9.13 

10 Calc. : molar peak M+ = 467 

Found: molar peak M + = 4 67 

The following compounds were obtained analogously to 
Example 4 : 

15 

4 . 1 3- { (Z) -1- [ (2- ( 3 -ethoxycarbonyl -propyl) -1, 3-dioxo- 
isoindolin-5-yl) amino] -1-phenylmethylidene} -2-indolinone 

Prepared from 3 - {l-ethoxy- 1-phenylmethylidene} -2- 
20 indolinone and 1.2 equivalents of 5-amino-N- (3- 

ethoxycarbonyl -propyl ) -phthalimide, melting point 78-80°C / 
in DMF by heating to 140°C for 8 hours and crystallisation 
from EtOH. 

Yield: 26 % of theory; 
25 Melting point : 195-197°C; 
C29H25N3O4 

Calc: C 70.29 H 5.08 N 8.48 

Found: 69.98 5.09 8.70 

Calc. : molar peak M+ = 495 

3 0 Found: molar peak M + = 495 

4 . 2 3-{ (Z) -1- [4- (2-amino-5-methyl-lH-imidazol-4- 
yDanilino] -1-phenylmethylidene} -5-nitro-2-indolinone x 
1.5 H 2 Q 



35 



- 54 - 

Prepared from 3- { 1-ethoxy- 1-phenylmethylidene } -5-nitro- 
2-indolinone and 1.3 equivalents of 4- (2 -amino- 5 -methyl - 
lH-imidazol-4-yl) aniline [released from 4- (2 -amino-5- 

methyl-lH-imidazol-4-yl) aniline x H2SO4 x 0.7 H2O, melting 

5 point 312-315°C] in DMF by heating to 100°C for 2 hours 
and purification by column chromatography on silica gel 
with the eluant methylene chloride/MeOH/conc . ammonia 
(10:2 :0.01) . 

Yield: 8.5 % of theory; 
10 Melting point: 250°C; 

C25H20N6O3 x 1.5 H 2 0 



Calc . 
Found 

Calc . 

15 Found 



C 62.62 H 4.83 N 17.53 

63.05 4.70 17.17 

molar peak M + = 452 

molar peak M + = 452 



4 . 3 3 - { (Z) -1- [ (2 -acetyl- 1 , 2,3, 4 - tetrahydro- isoquinolin- 
7 -yl) amino] -1-phenylmethylidene} -2-indolinone x 0.2 H2O 



20 Prepared from 3- { 1-ethoxy- 1-phenylmethylidene} -2- 

indolinone and 1.05 equivalents of an oily mixture of 2- 
acetyl-6-amino-l, 2,3, 4- tetrahydro -isoquinoline and 2- 
acetyl-7-amino-l, 2 , 3 , 4 -tetrahydro- isoquinoline in DMF by 
heating to 120 °C for 7 hours, pouring into water, 

25 extracting with EtOac and crystallisation from EtOH. 
Yield: 24 % of theory; 
Melting point: 252-253°C; 

DC-Rf = 0.29 [silica gel; methylene chloride/MeOH/conc . 
ammonia (9:1:0.1)] ; 
30 C 2 6H 2 3 N 3°2 x 0 . 2 H 2 0 

Calc: C 75.59 H 5.71 N 10.17 

Found: 75.79 5.58 10.18 

Calc. : molar peak M + = 409 
Found: molar peak M + = 409 




Mixture of 3 - { (Z) -1- [ (2 -acetyl- 1 , 2 , 3 , 4 - tetrahydro- 
isoquinolin-6-yl) amino] -1-phenylmethylidene} -5-nitro-2 - 
indolinone (about 4 0%) and 
5 3-{ (Z) -1- [ (2-acetyl-l,2,3,4-tetrahydro-isoquinolin- 
7-yl) amino] -1-phenylmethylidene} -5-nitro- 2 -indolinone 
(about 60%) 



Prepared from 3- { 1-ethoxy- 1-phenylmethylidene} -5-nitro- 
2-indolinone and 1.15 equivalents of an oily mixture of 
2-acetyl-6-amino-l, 2, 3 , 4 - tetrahydro-isoquinoline and 2- 
acetyl-7-amino-l, 2 , 3 , 4-tetrahydro-isoquinoline in DMF by 
heating to 100°C for 2.5 hours, pouring into water, 
extracting with EtOac and stirring the evaporation residue 
with EtOH. 

Yield: 80 % of theory; 
Melting point: 271-274°C; 

DC-Rf = 0.34 and 0.29 [silica gel; methylene 
chloride/MeOH/conc . ammonia (9:1:0.1)] ; 
C26 H 22 N 4°4 

Calc. : C 68.69 H 4 . 88 N 12.32 

Found: 68.38 5.07 12.21 

4 . 5 3- { (Z) -1- [4- (2-amino-lH-thiazol-4-yl) anilino] -1- 
25 phenylmethylidene} -5-nitro-2 -indolinone x 0.8 thiourea 



(a) (4 - ami no -phenyl ) -thiazole 

Prepared by 2 hours' hydrogenation of 2 -amino-4 - (4 -nitro- 
phenyl) -thiazole (melting point: 287-291°C; prepared from 
3 0 xu-bromo-4-nitro-acetophenone and thiourea) in DMF on 
palladium/charcoal (10%) at 20°C. 
Yield (crude) : 100% of theory; 
Melting point: 120°C. 



10 



15 



20 



35 (b) 3- { (Z) -1- [4- (2-amino-lH-thiazole-4-yl) anilino] -1- 
pbpnyl mPthy l i Hptip } - S - n i t rn - 2 - i ndol i noTift X 0.8 thiourea 
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Prepared from 3- { 1-ethoxy-l-phenylmethylidene} -5-nitro- 
2-indolinone and 2 equivalents of the aniline derivative 
obtained in (a) in DMF by heating to 110°C for 1 hour, 
pouring into water and washing the precipitate with Me OH 
5 and ether. 

Yield: 87 % of theory; 
Melting point: 270°C; 

C 24 H 17 N 5°3 S x 0.8 H 2 N-CS-NH 2 
Calc. ; C 57.68 H 3.94 N 17.91 

10 Found: 57.24 3.72 17.82 

Calc. : molar peak M+ = 455 
Found: molar peak M + = 455 



4 . 6 3- { (Z) -1- [4- ( (imidazol-l-yl) methyl) anilino] -1- 
15 phenylmethylidene} -5-nitro-2-indolinone 



Prepared from 3 - { 1-ethoxy- 1 -phenylmethylidene} -5-nitro- 

2- indolinone and 1.5 equivalents of 4- (imidazol-l- 
yl) methyl -aniline (melting point: 128-130°C) in DMF 

2 0 (12 0°C, 1 hour) , pouring into water and washing the 

precipitate with Me OH and ether. Yield: 90 % of theory; 

Melting point: 355°C; 

C25H19N5O3 

Calc: C 68.64 H 4.38 N 16.01 

25 Found: 68.35 4.51 15.92 

Calc.: molar peak M+ = 437 

Found: molar peak M + = 43 7 

4 ■ 7 Mixture of 3- { (Z) -1- [4- ( (2-oxo-pyrrolidin-l- 
30 yl) methyl) anilino] - 1 -phenylmethylidene } -5-nitro-2- 
indolinone x 0.5 H2O (-80%) and 

3- { (Z) -1- [3- ( (2-oxo-pyrrolidin-l-yl) methyl) anilino] -1- 
phenylmethylidene} -5-nitro-2-indolinone x 0.5 H 2 0 (-20%) 



(a) Mixture of N- (4-nitro-benzyl) -2 -pyrrolidinone (-80%) 
and 

-Uti N- (3-nitro-henxvl ) -P-pyrrnliHinnn p (~?n^ 

Prepared analogously to Example D by reacting N-benzyl- 
2 -pyrrolidinone with ammonium nitrate in concentrated 
sulphuric acid and subsequent crystallisation from 
petroleum ether/ether. 
Yield: 68 % of theory; 
Melting point: 55-75°C. 

(b) Mixture of 4- (2-oxo-pyrrolidin-l-yl) methyl -aniline 
(~B0%) rand 3- (a-oxo-nvrrol iri-in-i -yl ^m^t- hyl -ani 1 inp (~?.n%) 

Prepared by hydrogenation of the mixture of the nitro 
compounds obtained in (a) on rhodium/charcoal (5%) in 
EtOH/methylene chloride (1:1) (20 °C, 3,5 bar, 3 hours). 
Yield: 71 % of theory; 
Melting point: 110-115°C. 

(c) Mixture of 3- { (Z) -1- [4- ( (2-oxo-pyrrolidin-l- 
yl) methyl) anilino] -1-phenylmethylidene} -5-nitro-2- 
indolinone x 0.5 H 2 0 (-80%) and 

(Z) -1- [3- ( (2-oxo-pyrrolidin-l-yl) methyl) anilino] -1- 
phenvl methvl i dene) -s-ni fro-2-i nriol innn P v n 5 u 2 o (~?.n%) 

Prepared from 3- {l-ethoxy-l-phenylmethylidene} -5-nitro- 
2-indolinone and 1.5 equivalents of the mixture of the 
aniline compounds obtained in (b) in DMF (110°C, for 2 
hours) , with the addition of water and washing the 
precipitate with isopropanol and ether. 
Yield: 85 % of theory; 
Melting point: 300-303°C; 

C 26 H 22 N 4°4 x 0.5 H 2 0 

Calc: C 67.37 H 5.00 N 12.09 

Found: 67.23 5.06 N 12.49 

Calc: molar peak M+ = 454 
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Found: molar peak M+ = 454 



4 . fi 3- { (Z) -1- [ (2-Boc-l, 2,3, 4-tetrahydro-isoquinolin-6- 
yl) amino- 1-phenylmethylidene} - 5-nitro-2 -indolinone 

5 

Prepared from 3 - { l-ethoxy- 1-phenylmethylidene} -5-nitro- 
2-indolinone and 1.1 equivalents of an oily mixture of 2- 
Boc-6-amino-l, 2,3, 4-tetrahydro-isoquinoline [prepared from 
6-amino-isoquinoline, melting point 218-220°C, by 

10 catalytic hydrogenation to obtain 6 -amino- 1, 2 , 3 , 4 - 

tetrahydro-isoquinoline (melting point: 69-71°C) and 
subsequent reaction with 0.9 equivalents of di-tert . butyl 
pyrocarbonate (=(Boc)20)] in DMF by heating to 100°C for 
3.5 hours, pouring into water, filtering and washing the 

15 precipitate with water and EtOH. 
Yield: 82 % of theory; 
Melting point: 258-259°C; 
C29H28N4O5 



Calc . 
2 0 Found 

Calc . 

Found 



C 67.96 H 5.51 N 10.93 
68.07 5.46 N 10.96 

molar peak M + = 512 

molar peak M+ = 512 



4 . Q 3- { (Z) -1- [4- (2- (pyrrolidin-l-yl) ethyl) anilino] - 
25 1-phenylmethylidene} -5-nitro-2 -indolinone x 0.5 H2O 



Prepared from 3- (l-ethoxy- 1-phenylmethylidene) -5-nitro- 
2 -indolinone and 2 equivalents of 4- (2- 

( 1 -pyrrol idinyl) ethyl -aniline [oil; prepared from 2- [4- 
30 nitro-phenyl) ethylbromide, melting point 68-70°C, by 
reaction with pyrrolidine and subsequent catalytic 
hydrogenation of the oily 1- [2- (4-nitrophenyl) ethyl] - 
pyrrolidine] in DMF (for 2 hours, 100°C) , pouring into 
water, filtering the precipitate and washing with water, 
3 5 EtOH and ether. 



Yield: 80 % of theory; 
Melting point: 227-230°C; 

C27H 2 6 N 40 3 x 0.5 H 2 0 

Calc: C 69.96 H 5.87 N 12.09 

5 Found: 70.18 5.90 N 12.55 

Calc.: molar peak M + = 454 

Found: molar peak M + = 4 54 

4- 10 3- { (Z) -1- t (2-methyl-4, 4-dimethyl-l,3-dioxo-l, 2,3,4- 
tetrahydro-isoquinolin-7-yl) amino] -1-phenylmethylidene} - 

5 - ni t ro - 2 - indol inone 



Prepared from 3- (1-ethoxy- 1-phenylmethylidene) -5-nitro- 
2-indolinone and 1.5 equivalents of 2-methyl-7-amino-4 , 4- 
15 dimethyl- 1, 3-dioxo-l, 2, 3,4-tetrahydro-isoquinoline, 

melting point 169-171°C / in DMF by heating to 120°C for 1 
hour, pouring into water, filtering and washing the 
precipitate with Me OH and ether. 
Yield: 76 % of theory; 
20 Melting point: 306-310°C; 

C27 H 22 N 4°5 

Calc: C 67.21 H 4.60 N 11.61 

Found: 66.83 4.62 N 11.51 

Calc. : molar peak M+ = 482 

2 5 Found: molar peak M + = 4 82 

4.11 3- { (Z) -1- [4- ( (2, 5-dioxo-pyrrolidin-l- 

yl) methyl) anilino] -1-phenylmethylidene} -5-nitro-2- 

indol inone 

3 0 

Prepared from 3- (1-ethoxy- 1-phenylmethylidene) - 
2-indolinone and 1.3 equivalents of crude 4- (2 , 5-dioxo- 
pyrrolidin-l-yl) methyl) aniline [oil; freshly prepared from 
the corresponding nitro compound] in DMF (120°C; 1.5 




• - 60 - • 



10 



hours) , pouring into water, filtering and washing the 
precipitate with MeOH and ether. 
Yield: 79 % of theory; 
Melting point: 260-265°C; 

C26 H 20 N 4°5 

Calc.: C 66,66 H 4,30 N 14.96 

Found: 66.27 4.37 N 11.80 

Calc. : molar peak M + = 468 

Found: molar peak M + = 4 68 

4 , 1 s> 3 - { (Z) -1- [4- ( (l-methyl-2, 4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1-phenylmethylidene } -5- 
nitro-2-indolinone x H2O 



15 Prepared from 3- (1-ethoxy- 1-phenylmethylidene) -5-nitro- 
2-indolinone and 3 equivalents of crude (E/Z) -4-amino- 
benzylidene- (1 -methyl -hydantoin [freshly prepared from the 
corresponding nitro compound (melting point: 210-220°C; 
E/Z mixture) by catalytic hydrogenation on Raney nickel in 

20 EtOH/Cl 2 Cl 2 (1:1)] in DMF (120°C # for 1.5 hours), pouring 
into water, filtering and washing the precipitate with 
MeOH and ether. 
Yield: 53 % of theory; 
£ Melting point: 390°C; 

25 DC-Rf = 0.58 and 0.52 (silica gel; EtOac) 

C 26 H 19 N 5°5 x H 2° 
0 Calc: C 62.52 H 4 . 24 N 14 . 02 

Found: 62.22 4.25 N 13.66 

Calc. : molar peak M+ = 481 
3 0 Found: molar peak M+ = 4 81 



3-{(Z)-l-[4- (1, 2, 4-triazol-l-yl) methyl) anilino] - 
1 -phenylmethyl idene } - 5 -nit ro- 2 - indol inone 



Prepared from 3 - (1-ethoxy-l-phenylmethylidene) -5-nitro- 
2-indolinone and 3 equivalents of crude 4 - [ ( 1 , 2 , 4 -triazol- 
1-yl) methyl] -aniline [freshly prepared from the 
corresponding nitro compound (melting point: 100-103°C) by 
5 catalytic hydrogenation on Raney nickel in EtOH] in DMF 
(120°C / for 2 hours) , pouring into water, filtering and 
washing the precipitate with isopropanol and ether. 
Yield: 84 % of theory; 
Melting point: 289-294°C; 
10 C24H18N6O3 

Calc. : molar peak M + = 438 
Found: molar peak M + = 43 8 



15 4 . 14 3- { (Z) -1- [4- (2-Butyl-lH-imidazol-4-yl) anilino] -1- 
phenyl -methylidene } - 5 -nitro 

i ndol inone , 

Prepared from 4- (2-butyl-lH-imidazol-4-yl) aniline and 3- 
20 (1-ethoxy-l-phenylmethylidene) -5-nitro-2-indolinone in 
DMF. Yield: 58 % of theory; 
melting point : 175-180°C; 
C 28 H 25 N 5 0 3 

Calc: molar peak M 4 " = 479 

2 5 Found: molar peak M + = 4 79 

C 28 H 25 N 5 0 3 x 0.3 H 2 0 (484.94) 

Calc: C 69.34 H 5.32 N 14.44 

Found: 69.60 5.52 13.94 

3 0 4_JL5 3- { (Z) -1- [4- (2-Pentyl-lH-imidazol-4-yl) anilino] -1- 

phf=myi = jaaJLhy] i^nft) -5-ni tro-2-in dol inone 

Prepared from 4- (2-pentyl-lH-imidazol-4-yl) aniline and 3- 
(1-ethoxy-l-phenylmethylidene) -5-nitro-2-indolinone in 
35 DMF. Yield: 50 % of theory; 
melting point: 170-175°C; 



- 62 - 



• 



C 29 H 27 N 5 0 3 (493,57) 



Calc. : molar peak M + = 
Found: molar peak M + = 
C 29 H 27 N 5 0 3 x 0.3 H 2 0 (498.96) 
Calc. : C 69.80 H 5.58 



493 



493 



N 14.04 



Found : 



69.75 



5.98 



13 .80 



4.16 3- { (Z) -1- [4- (2-Cyclohexyl-lH-imidazol-4-yl) anilino] - 
1 -phenylmethyl idene } - 5 -nitro- 2 - indol inone 



Prepared from 4- (2-cyclohexyl-lH-imidazol-4-yl) aniline and 
3_ (i-ethoxy-l-phenylmethylidene) -5-nitro-2-indolinone in 
DMF. 

Yield: 90 % of theory; 
Melting point : 290-295°C; 
C 30 H 27 N 5 O 3 (505.58) 

Calc: molar peak (M+H) + = 506 

Found: molar peak (M+H) + =50 6 
C 29 H 27 N 5 0 3 x 1.0 DMF (578.7) 
Calc: C 68.50 H 5 . 92 N 14 . 52 
Found: 68.50 4.29 14.52 

4.17 3- { (Z) 1- [4- (2-Phenyl-lH-imidazol-4-yl) anilino] -1- 
pheny 1 -methyl idene } - 5 - nitro - 2 - indol inone 

Prepared from 4- (2-phenyl-lH-imidazol-4-yl) aniline and 
3- (i-ethoxy-1 -phenylmethyl idene) -5-nitro-2-indolinone in 
DMF. 

Yield: 98 % of theory; 

Melting point: 230-235°C; 
C 30 H 21 N 5 O 3 (4 99.53) 
Calc: molar peak M + = 499 
Found: molar peak M + = 4 99 



- 63 - 



C 30 H 21 N 5 O 3 x 1.0 H 2 0 (517.53) 
Calc: C 69.62 H 4.48 N 13 . 53 
Found: 69.26 4.85 14.43 

5 4.1ft 3- { (Z) -1- [4- (2 -Phenylmethyl -lH-imidazol -4- 
yl) anilino] - 

1 -phenylme t hyl idene }-5-nitro-2- indol inone 



10 

Prepared from 4- (2-phenylmethyl-lH-imidazol-4-yl) aniline 
and 

3- (1-ethoxy-l -phenylmethyl idene) -5-nitro-2-indolinone in 
DMF. 

15 

Yield: 38 % of theory; 

Melting point: 200-205°C; 
C 31 H 23 N 5 0 3 (513 .56) 
Calc.: molar peak (M+H) + = 514 
20 Found: molar peak (M+H) + = 514 

DC-R f = 0.6 (silica gel; methylene chloride /methanol 10:1) 

4.19 3- { (Z) -1- [4- (2, 5 -Dihydro-pyrrol-l-yl -methyl) anilino] 
25 1 -phenylmethyl idene } - 5 -nitro- 2 - indol inone 



Prepared from 4- (2 , 5-dihydro-pyrrol-l-ylmethyl) aniline and 
3- (1-ethoxy-l -phenylmethyl idene) -5-nitro-2-indolinone in 
30 DMF. 

Yield: 41 % of theory; 

melting point : 205-207°C; 
C 26 H 22 N 4 0 3 (438.49) 
35 Calc. : molar peak M + = 438 
Found: molar peak M 4 " = 43 8 



- 64 - 

Calc. : C 71.22 H 5.06 N 12.78 
Found: 70.62 5.26 12.52 

4 . 20 3- { (Z) -1- [4- (3-hydroxypyrrolidin-l-yl- 
5 methyl) anilino] - 

1 -phenylmethylidene }-5-nitro-2- indolinone 



Prepared from 4- (3 -hydroxypyrrolidin-l-yl -methyl) aniline 
10 and 

3- (1-ethoxy-l-phenylmethylidene) -5-nitro-2 -indolinone in 
DMF . 

Yield: 34 % of theory; 

Melting point: 120-125°C 
15 C 26 H 24 N 4 0 4 (456.51) 

Calc. : molar peak = 456 

Found: molar peak M 4 " = 456 

C 2 6H 24 N 4 0 4 x H 2 0 (474.52) 
Calc: C 65.81 H 5.52 N 11.81 
20 Found: 66.16 5.61 11.59 

4 . 21 3 - { (Z) -1- [4- (2-Methoxycarbonyl-pyrrolidin-l-yl- 
methyl ) anilino] - 1 -phenylmethylidene } - 5 -nitro-2 - indolinone 

25 

Prepared from 4- ( 2 -methoxycarbonyl -pyrrol idin- 1-ylmethyl ) - 
aniline and 3- (1-ethoxy-l-phenylmethylidene) -5-nitro-2- 
indolinone in DMF. 
Yield: 49 % of theory; 

30 Melting point: 189-191°C; 
C 2e H 26 N 4 0 5 (498.54) 

Calc. : molar peak M + = 498 

Found: molar peak M + =4 98 

35 Calc: C 67.46 H 5.26 N 11.24 

Found: 67.39 5.35 11.13 



4 , 22 3-{Z) -1- [4- ( (2-Hydroxycarbonyl) -pyrrolidin-l-yl- 
methyl) -anilino] -1-phenylmethylidene} -5-nitro-2-iridolinone 

5 A solution of 299 mg (0.60 mmol) of 4- [(2- 

methoxycarbonyl) -pyrrolidin-l-ylmethyl] -aniline arid 1.2 ml 
of IN sodium hydroxide solution is stirred in 10 ml of 
methanol for 13 hours at 60 °C . Then the solvent is 
eliminated in vacuo. The residue is taken up in water and 

10 washed once with ethyl acetate. Then 1.2 ml of IN 

hydrochloric acid are added and the resulting mixture is 
stirred for 2 hours at ambient temperature. The 
precipitate is suction filtered and dried in vacuo. 

Yield: 72 % of theory; Melting point: 265-266°C; 

15 C 27 H 24 N 4 0 5 (4 84.52) 

Calc: molar peak (M+Na) + = 507 
Found: molar peak (M+Na) + = 507 
C 27 H 24 N 4 O s x H 2 0 (502.53) 

Calc: C 64.53 H 5.21 N 11.15 

20 Found: 64.23 5.53 11.15 

Example 5 

3-{ (Z) -1- [3- (lH-imidazol-4-yl) anilino] -1- 
phenylmethylidene} -2 -indolinone x 0.5 H2O 

25 

1.02 g of 60% l-acetyl-3- { 1-ethoxy- 1-phenylmethylidene} -2- 
indolinone (2.2 mmol), 0.70 g (3.0 mmol) of 3-(lH- 
imidazol-4-yl) -aniline x 2 HC1 (melting point: 296°C) and 
0.91 ml (6.5 mmol) of triethylamine are heated in 8 ml of 

3 0 DMF for 2 hours at 100 °C. After cooling to ambient 

temperature 1 . 0 ml (10 mmol) of piper idine are added and 
the mixture is stirred overnight. It is poured onto water. 
The precipitate formed is purified by column 
chromatography on silica gel with the eluant methylene 

3 5 chlor ide/MeOH (20:1) . 



Yield: 0.67 g (89 % of theory); 
Melting point: 215-218°C (from ether); 

C 24 H 18 N 4° x 0.5 H 2 0 



Calc . 
Found 

Calc . 

Found 



C 74.40 H 4.94 N 14.46 

74.18 H 5.35 14.02 

molar peak M+ = 3 78 

molar peak M + = 378 



10 



The following compounds were obtained analogously to 
Example 5 : 



5 - i 3-{ (Z) -1- [2- (lH-imidazol-4-yl) anilino] -1- 
phenylmethylidene} -5-nitro-2-indolinone x 0.3 H2O 



15 Prepared from 1- acetyl -3- { 1-ethoxy-l-phenylmethylidene } - 
5-nitro-2-indolinone and 1.5 equivalents of 2- (1H- 
imidazol-4-yl) -aniline (oil) in DMF (for 2 hours at 
100 °C) , subsequent treatment with piperidine and 
purification by column chromatography on AI2O3 (activity 

2 0 stage II- II) with the eluant methylene chloride/EtOH 
(20:1) . 

Yield: 24.6 % of theory; 
Melting point: 240-245°C; 

C 24 H 17 N 5°3 x 0.3 H 2 0 
25 Calc: C 67.21 H 4.14 N 16.33 

Found: 67.26 4.33 15.92 

Calc. : molar peak M+ = 423 
Found: molar peak M+ = 423 



30 



5 . 2 3- { (Z) -1- [4- (2-amino-lH-imidazol-4-yl) anilino] -1- 
phenylmethylidene} -5-nitro-2-indolinone x 0.7 H2O x 0.7 
EtOH 




Prepared from l-acetyl-3- {l-ethoxy-l-phenylmethylidene} - 
5-nitro-2-indolinone and 1.0 equivalent of crude 4-(2- 
amino-lH-imidazol-4-yl) -aniline [freshly prepared from 

2- amino-4- (4 -nitro-phenyl) -1H- imidazole] in DMF (for 2 

5 hours at 100°C) , subsequent treatment with piperidine and 
purification by column chromatography on AI2O3 (activity 

stage II-II) . 
Yield: 29.3 % of theory; 
Melting point: 220-225°C; 
10 C 2 4H 18 N 6 0 3 x 0.7 H 2 0 x 0.7 EtOH 

Calc: C 63.12 H 4.92 N 17.39 

Found: 63.19 4.96 17.03 

Calc. : molar peak M + = 438 

Found: molar peak M + = 43 8 

15 

5 - 3 Mixture of 3- { (Z) -1- [4- ( ( l-Boc-imidazolin-2 - 
yl) methyl) anilino] -1-phenylmethylidene } -5-nitro-2- 
indolinone (75 %) and 

3- { (Z) -1- [3- ( ( 1-Boc-imidazolin- 2 -yl) methyl) anilino] -1- 
20 phenylmethylidene} -5-nitro-2-indolinone (25 %) 



Prepared from l-acetyl-3 - (l-ethoxy-l-phenylmethylidene) - 
5-nitro-2-indolinone and 1.5 equivalents of a crude 
mixture of 4- [ (l-Boc-imidazolin-2-yl)methyl] aniline and 3- 

25 [ (l-Boc-imidazolin-2-yl) methyl] aniline [prepared from 2- 
benzyl- imidazoline x hydrochloride by reacting with 
ammonium nitrate in concentrated sulphuric acid, acylation 
of the resulting (70:30) mixture of 2- (4-nitrobenzyl) - and 
2- (3 -nitro-benzyl) -imidazoline with di-tert . butyl 

3 0 pyrocarbonate and subsequent catalytic hydrogenation] in 

DMF (120°C # 1 hour) , treatment with piperidine and finally 
purification by column chromatography on silica gel with 
toluene/EtOac/EtOH (4:2:1) as eluant. 
Yield: 56 % of theory; 

35 Melting point: 200°C; 

C3 0 H 2 9 N 5°5 



# 



- 68 - 



Calc . : 



C 66.02 



H 5.54 



N 13 . 27 



Found : 



66.44 



5.38 



12 . 91 



Found : 



Calc. : 



molar peak M+ = 53 9 
molar peak M + .= 539 



3- { (Z) -1- [4- ( (2,4-dioxo-imidazolidin-5-yl)methyl) anilino] - 
1-phenylmethylidene} -5-nitro-2-indolinone x 0.3 H 2 0 (I) 
and 

3-{(Z)-l-[4-( (2, 4-dioxo-imidazolidin-5- 

ylidene) methyl) anilino] -1-phenylmethylidene} -5-nitro-2~ 
indolinone x H2O (II) 

(a) 4-amino-benzylidene-hydantoin (A) and 4 -amino-benzyl- 

hydantoin — LB} — — 

Crude 4-nitro-benzylidene-hydantoin, melting point 310°C 
(prepared by refluxing 4 -nitro-benzaldehyde with hydantoin 
at 155°C for 8 hours in glacial acetic acid in the 
presence of sodium acetate) is hydrogenated in DMF on 
palladium/charcoal (10%) at 20°C and 3.5 bar. After 
evaporation in vacuo and digesting with CH 2 Cl2/MeOH (7:1) 
a product is obtained, melting point 185-190°C / which 
according to DC (silica gel; CH 2 Cl 2 /MeOH (5:1)) and MS 

consists of (A) (R f = 0.60; M+ = 203), a great deal of (B) 
(R f = 0.52; M+ = 205) and an unknown third substance (C) 
(R f = 0.39) . 

(b) (T) and (TI) 

0.70 g (2 mmol) of l-acetyl-3- {l-ethoxy-1- 
phenylmethylidene} -5 -nitro-2- indolinone and 0.61 g (~3 
mmol) of the product obtained in (a) , melting point 185- 
190°C / are heated in 6 ml of DMF for 1 hour at 120 °C. 
After cooling to 20°C, 1 ml of piperidine are added and 



the mixture is stirred for 1 hour. Water and solid sodium 
chloride are added, the precipitate is filtered off and 
purified by column chromatography on silica gel with the 
eluant CH 2 Cl 2 /MeOH (10:1). 

5 

First (I) is eluted (Rf = 0.68): 

3- { (Z) -1- [4- ( (2, 4-dioxo-imidazolidin-5-yl) methyl) anilino] - 
1 -phenyl mfit.byl i dfinfi } - - ni i-.rn - 2 - i ndol inonp. x 0.3 H 2 Q LP 

Yield: 0.105 g (11.2 % of theory); 
10 Melting point: 310-315°C; 

C25H19N5O5 x 0.3 H 2 0 
^ Calc: C 63.23 H 4.16 N 14.75 

Found: 63.18 4.26 14.72 

Calc. : molar peak M + = 469 
15 Found: molar peak M+ = 4 69 

Then (II) is eluted (Rf = 0.55): 
3-{(Z)-l-[4-( (2 , 4-dioxo-imidazolidin-5- 

ylidene) methyl) anilino] -1-phenylmethylidene} -5-nitro-2- 

20 inHolin mifi x HnO (II) =================== 

Yield: 0.045 g (4.8 % of theory); 
Melting point: 280-285°C; 

0 C25H17N5O5 x H 2 0 

Calc: C 61.85 H 3.94 N 14.43 

25 Found: 61.56 4.16 14.32 

Calc. : molar peak M 4 * = 467 
Found: molar peak M + = 4 67 



Example 7 

3 - { (Z) -1- [4- ( (2, 4-dioxo-imidazolidin-5- 

ylidene) methyl) anilino] -1-phenylmethylidene} -5-nitro-2- 
5 indolinone x 0.2 H 2 0 

(a) 4-amino-benzylidene-hydantoin (A) 

To 3 g (12.9 mmol) of crude 4 -nitro-benzylidene-hydantoin, 
melting point 300°C (prepared as described in Example 6 
10 under (a) ) in 50 ml 80% acetic acid are added 3 g of iron 
powder at 100°. After 30 minutes the mixture is filtered 
over kieselguhr and the filtrate is evaporated down in 

vacuo. The evaporation residue is divided between EtOac 
and dilute aqueous ammonia solution; before the separation 
15 of the phases the mixture is filtered once more through 

kieselguhr. The organic phase is washed with water, dried, 
filtered and evaporated down in vacuo. The yellow foam 

obtained (0.80 g; 30.6% of theory) predominantly contains 

4- amino-benzylidene-hydantoin (A) (Rf = 0.55), but no 

20 4-amino-benzyl-hydantoin (B) (Rf = 0.48), according to DC 
(silica gel; toluene/EtOac/EtOH (4:2:1)). 

(b) 3-{ (Z) -1- [4- ( (2 , 4-dioxo-imidazolidin-5- 

ylidene) methyl) anilino] -1-phenylmethylidene} -5-nitro-2- 

2 5 indolinone x Q.2 HoQ— 

0.92 g (2.6 mmol) of l-acetyl-3- {l-ethoxy-1- 
phenylmethylidene} -5-nitro-2-indolinone and 0.80 g (3.9 
mmol) of the 4-amino-benzylidene-hydantoin obtained in (a) 
are heated in 8 ml of DMF for 2 hours at 120°C. After 
30 cooling to 2 0 °C 1 ml of piperidine are added and the 
mixture is stirred for 1 hour. The yellow precipitate 
formed is filtered off,, washed with MeOH and ether and 
dried at 80°C. 

Yield: 0.54 g (44.3 % of theory); 
35 Melting point: 370°C; 



10 



25 



# 



71 - 



DC-Rf = 0.52 (silica gel; methylene chloride/ methanol 
(10:1) ) 

C25H17N5O5 x 0.2 H 2 0 

Calc: C 63.69 H 3.72 N 14.86 

Found: 63.70 4.05 14.69 

Calc. : molar peak M+ = 467 
Found: molar peak M+ = 4 67 

The following was obtained analogously to Example 7: 

3 - { (Z) -1- [3- ( (2 , 4-dioxo-imidazolidin-5-ylidene) -methyl) - 
anilino] -1-phenylmethylidene} -5-nitro-2-indolinone x 0.25 
H 2 0 

15 (a) no-benzyl idene -hydantoin — CAl 

2.3 g (10 mmol) of crude 3 -nitro-benzylidene-hydantoin, 
melting point 280 -284 °C / (prepared as described in Example 
6 in (a) ) are hydrogenated in 6 0 ml of DMF and 4 0 ml EtOH 
on 2 g of Raney nickel for 3 6 hours at 20 °C and 3.5 bar. 

20 It is filtered over kieselguhr and the filtrate is 

evaporated down in vacuo. The evaporation residue is 

crystallised with ether. 
Yield: 1.5 g (74 % of theory); 
Melting point: 225-230°C. 



(b) 3-{(Z)-l-[3-( (2 , 4-dioxo-imidazolidin-S- 
yl idene ) methyl ) and 1 ino] zJ -phenylmethylidene}-5-nitro-2- 
indolinone x Q.25 H2Q — 



Prepared from 3- (l-ethoxy-l-phenylmethylidene}-5-nitro-2- 
3 0 indolinone and 1 equivalent of the 3 -amino -benzyl idene - 
hydantoin obtained in (a) in DMF (1 hour, 120°C) . After 
cooling in the ice bath water is added, the precipitate 
is filtered off and washed with water, MeOH and ether. 
Yield: 80 % of theory; 



72 - 



Melting point: 361°C; 
C 25 H 17 N 5°5 x 0.25 H 2 0 



Calc . 
Found 

Calc . 

Found 



Example 8 



C 63 . 62 H 3.74 N 14.84 
63.62 3.78 14.86 

molar peak M+ = 467 
molar peak M+ = 4 67 



10 3-{ (Z) -1- [4- (1 -methyl -IH-imidazol -4 -yl) anilino] -1- 
phenylmethylidene} -2-indolinone x H2O 

(a) 4- (4-nitro-phenyl) -imidazole 

Prepared by nitrogenating 4 -phenyl -imidazole in 
15 concentrated sulphuric acid with ammonium nitrate 

analogously to Example D (64 % of theory; melting point: 
22 0°C) or by heating ar-bromo-acetophenone in formamide 
(160°C / 2.5 hours) (53 % of theory; melting point: 220- 
222°C) . 

20 

(b) 1 -methyl -4- (4-nitro-phenyl) -imidazole 

Prepared by reacting 4- (4 -nitro-phenyl) -imidazole in DMSO 
with potassium- tert .butoxide at 0°C and then with 
methyliodide at 20-25°C. 
25 Yield: 76 % of theory; 

Melting point: 176-178°C. 



(c) 4- (4 -amino-phenyl) -1 -methyl -imidazole 

Prepared by hydrogenation of l-methyl-4 - (4 -nitro-phenyl ) - 
3 0 imidazole in MeOH on palladium/charcoal (10 %) at 20 °C and 
3 . 5 bar . 

Yield: 93 % of theory; 
Melting point: 167-170°C. 



• 
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(d) 3- { (Z) -1- [4- (l-methyl-lH-imidazole-4-yl) anilino] -1- 
phfinyl methyl i f^ftnfi } - P - i ndol i nnnp. x HoO 



Prepared by reacting 1 -acetyl -3- {l-ethoxy-1- 
phenylmethylidene} -2-indolinone with 1.5 equivalents of 4- 
5 (4 -amino -phenyl) -1-methyl- imidazole in DMF (120°C / for 2 
hours) , subsequent treatment with 3 equivalents of IN 
sodium hydroxide solution in MeOH (20°C, 1 hour) and 
precipitation with water. 
Yield: 81 % of theory; 
10 Melting point: 275-278°C; 

C 25 H2 0 N 4 o x H 2° 

Calc: C 73.15 H 5.40 N 13.65 

Found: 73.55 5.42 13.75 

Calc. : molar peak M + = 3 92 

15 Found: molar peak M + = 3 92 

The following compounds were obtained analogously to 
Example 8 : 

20 fi . i 3- { (Z) -1- [4- (l-methyl-lH-imidazole-4-yl) anilino] -1- 
phenylmethylidene} -5-nitro-2-indolinone x 0.5 H2O 



Prepared by reacting 1 -acetyl -3- {l-ethoxy-1- 
phenylmethylidene} -5-nitro-2-indolinone with 1 . 5 
25 equivalents of 4- (4 -amino -phenyl) -1-methyl -imidazole in 
DMF followed by treatment with sodium hydroxide solution 
in MeOH. 

Yield: 92 % of theory; 
Melting point: 302-305°C; 

30 C25H 19 N 5 03 x 0.5 H 2 0 

Calc: C 67.26 H 4.52 N 15.69 

Found: 67.41 4.47 15.78 

Calc. : molar peak M + = 437 

Found: molar peak M + = 43 7 




fi . 2 3 - { (Z) -1- [4- (imidazo [1 , 2 -a] pyrimidin-2-yl) anilino] -1- 
phenylmethylidene} - 5 -nitro- 2-indolinone x H2O 

Prepared by reacting l-acetyl-3 - { 1-ethoxy-l- 
phenylmethylidene} -5-nitro-2-indolinone with 1.3 
equivalents of 4- (imidazo [1, 2-a] pyrimidin-2 -yl ) -aniline x 
HBr (melting point: 240-250°C) and 1.7 equivalents of 
triethylamine in DMF followed by treatment with sodium 
hydroxide solution in MeOH. 
Yield: 91 % of theory; 
Melting point: 350-354°C; 

C 27 H 18 N 6°3 x H 2° 

Calc: C 65.85 H 4.09 N 17.06 

Found: 66.08 3.81 17.06 

Calc. : molar peak M + = 474 

Found: molar peak M + = 4 74 

a . 3 3-{ (Z) -1- [4- (imidazo [1, 2 -a] pyrimidin-2 -yl) anilino] -1- 
phenylmethylidene} -2-indolinone x 0.5 H2O 

Prepared by reacting l-acetyl-3 -{ 1-ethoxy-l- 
phenylmethylidene} -2-indolinone with 1.3 equivalents of 4- 
(imidazo [1, 2-a] pyrimidin-2-yl) -aniline x HBr (melting 
point: 245-250°C) and 1.7 equivalents of triethylamine in 
DMF followed by treatment with sodium hydroxide solution 
in MeOH. 

Yield: 58 % of theory; 
Melting point: 300-302°C; 

C 27 H 19 N 5° x 0-5 H 2 0 

Calc: C 73.96 H 4.60 N 15.97 

Found: 74.27 4.64 15.72 

Calc.: molar peak M+ = 429 

Found: molar peak M + = 42 9 
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Example 9 

3- { (Z) -1- [4- (5-methyl-lH-imidazole-4-yl) anilino] -1- 
5 phenylmethylidene} -2-indolinone x 0.25 H2O 

(a) 5 -methyl -4- (4-ni tro-phenyl ) -imidazole 

Prepared by nitrogenation of 5 -methyl -4 -phenyl -imidazole 
(melting point: 185-188°C) in concentrated sulphuric acid 
10 with ammonium nitrate analogously to Example D. 
Yield: 78 % of theory; 
Melting point: 206-210°C. 

(b) 4- (4-amino-phe.nyl ) -5 -methyl -imidazole 

15 Prepared by hydrogenation of 5 -methyl -4- (4-nitro-phenyl) - 
imidazole in MeOH on palladium/charcoal (10%) at 20°C and 
3.5 bar. 

Yield (crude) : 100 % of theory; 
Melting point: 195-198°C. 



20 



(c) 3- { (Z) -1- [4- (5-methyl-lH-imidazole-4-yl) anilino] -1- 
phenylmethylidene} -2-indolinone x 0,25 H2Q 



Prepared by reacting l-acetyl-3- {l-ethoxy-1- 
phenylmethylidene } -2-indolinone with 1.5 equivalents of 4- 
25 (4 -amino -phenyl) -5 -methyl -imidazole in DMF (100°C / for 2 
hours), subsequent treatment with 6.7 equivalents of 
piperidine (20°C / 0.5 hours) and precipitation with water. 
Yield: 77 % of theory; 
Melting point: 300-305°C; 

30 C25H20N4O x 0.25 H 2 0 

Calc: C 75.64 H 5.20 N 14.11 

Found: 75.81 5.27 14.04 

Calc. : molar peak M+ = 3 92 

Found: molar peak M+ = 3 92 

35 
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The following compounds were obtained analogously to 
Example 9 : 

9 . 1 3- { (Z) -1- [4- (5-methyl-lH-imidazole-4-yl) anilino] -1- 
5 phenylmethylidene} -5-nitro-2-indolinone x 0.5 H2O 

Prepared by reacting l-acetyl-3 - { 1-ethoxy-l- 
phenylmethylidene} -5-nitro-2-indolinone with 1 . 5 
equivalents of 4- (4 -amino -phenyl ) -5 -methyl -imidazole in 
10 DMF followed by treatment with 6.7 equivalents of 
piperidine . 

Yield: 88 % of theory; 
Melting point: 340-345°C; 

C 25 H 19 N 5°3 x 0.5 H 2 0 



15 Calc. 
Found 

Calc . 

Found 



C 67.25 H 4.52 N 15.69 

67.29 4.46 15.81 

molar peak M+ = 43 7 

molar peak M + = 437 



20 9 - 2 3- { (Z) -1- [4- (2-methyl-lH-imidazole-4-yl) anilino] -1- 
phenylmethylidene} -5-nitro-2 -indolinone x H2O 



(a) 2-methyl-4- (4-nitro-phenyl) -imidazole 

Prepared by nitrogenation of 2 -methyl -4 -phenyl -imidazole 
25 (melting point: 154-156°C)) in concentrated sulphuric acid 
with ammonium nitrate analogously to Example D. 
Yield: 34 % of theory; 
Melting point: 216-219°C. 

30 (b) 4- (4-am-ino-phgnyl ) -2-mRt:hyl -imidazole 

Prepared by hydrogenation of 2-methyl-4- (4 -nit ro -phenyl ) - 
imidazole in Me OH on palladium/charcoal (10 %) at 20°C and 
3.5 bar. 

Yield (crude, foam) : 100 % of theory; 



35 
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(c) 3-{ (Z) -1- [4- (2-methyl-lH-imidazole-4-yl) anilino] -1- 
phenylmethylidfinfi}-^-nitrQ^-i^n] innrifi x R 2 ° 

Prepared by reacting l-acetyl-3- {l-ethoxy-1- 
phenylmethylidene} -5-nitro-2-indolinone with 1.5 
5 equivalents of 4- (4 -amino -phenyl) -2 -methyl -imidazole in 
DMF (100°C, 0.5 hours), subsequent treatment with 6.7 
equivalents of piperidine (20°C / 0.5 hours) and 
precipitation with water. 
Yield: 75 % of theory; 
10 Melting point: 338-340°C; 
C25H19N5O3 x H 2 0 

Calc: C 65.93 H 4.65 N 15.38 

Found: 66.19 4.68 15.26 

Calc. : molar peak M + = 437 
15 Found: molar peak M+ = 43 7 

9 . 3 3-{(Z)-l-[4- ( 1 -methyl -1H- imidazole- 5 -yl) anilino] -1- 
phenylmethylidene} -5-nitro-2-indolinone x 0.4 H 2 0 



20 (a) 1 -methyl -5- (4 -nitro-phfinyl -imida^ol^ 

Prepared by heating 3.8 g (20 mmol) of 4- (4-nitro-phenyl) - 
imidazole (melting point: 220-222°C) , 2 . 5 ml (25 mmol) of 
acetic anhydride and 1 . 9 ml (30 mmol) of methyliodide in 
50 ml acetonitrile in a glass bulb (80°C, 24 hours) . The 

25 mixture is evaporated down in vacuo, EtOac and IN 

hydrochloric acid are added to the evaporation residue, 
then made alkaline with dilute aqueous ammonia and the 
phases are separated. The organic phase is washed with 
water, dried and evaporated down in vacuo. The evaporation 

30 residue (3.4 g) is purified by column chromatography on 
silica gel eluting with CH 2 Cl 2 /MeOH (10:1), 1 -methyl -4 - 
phenyl -imidazole (R f = 0.75) being eluted first, then the 
desired 1 -methyl -5 -phenyl -imidazole (R f = 0.57) followed 
by a large amount of 4 - (4 -nitro-phenyl) -imidazole (R f = 

35 0.42) . 




Yield: 0.40 g (9.8 % of theory); 
Melting point: 167-170°C. 

(b) 5l= f^-^inn-phPnvl ) -1 -methyl -imidazole 

Prepared by hydrogenation of l-methyl-5- (4-nitro-phenyl) - 
imidazole in MeOH on palladium/charcoal (10 %) at 20°C and 
3.5 bar. 

Yield (crude) : 9 0 % of theory; 
Melting point: 130 °C. 

(c) 3-{ (Z) -1- [4- ( 1 -methyl -1H- imidazole- 5 -yl) anilino] -1- 
r h^ny1m^t hy1iH^nR}-S-nitro-2-inr]o1inOTiP X 0.4 H?Q 

Prepared by reacting l-acetyl-3- {l-ethoxy-1- 
phenylmethylidene} -5-nitro-2-indolinone with 1.3 
equivalents of 4- (4 -amino -phenyl) -2 -methyl -imidazole in 
DMF (120°C / 1 hour), subsequent treatment with 4.2 
equivalents of piperidine (20°C, 1 hour) and precipitation 
with water. 

Yield: 95 % of theory; 
Melting point: 365-368°C; 

C 25 H 19 N 5°3 x °' 4 H 2° 

Calc: C 67.53 H 4.49 N 15.75 

Found: 67.65 4.65 16.00 

Calc: molar peak M + = 437 
Found: molar peak M + = 43 7 

9,4 3- { (Z) -1- [4- (2-acetylamino-lH-imidazole-4-yl) anilino] - 
1-phenylmethylidene} -5-nitro-2-indolinone x 1.5 H 2 0 



(a) ^-arfttyl amino- A - ( 4 -ni 1--rn-pheny1 ) - imidazole 
Prepared by reacting xn-bromo-4-nitro-acetophenone with 3 
equivalents of 1-acetyl-guanidine in DMF (ambient 
temperature, 5 days) and final purification by column 
chromatography on silica gel eluting with CH 2 Cl2/MeOH 

(20:1) . 
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Yield: 35 % of theory (foam) . 

(b) ^-anfityl am-ino-4- (4 -a m i no- phenyl ) - imidazole 
Prepared by catalytic hydrogenation of the nitro compound 
obtained in (a) in MeOH/CH 2 Cl 2 (1:1) on palladium/charcoal 

(10 %) at ambient temperature and 3.5 bar for 2 hours. 
Yield (crude) : 100 % of theory (foam) . 

(c) 3- { (Z) -1- [4- (2-acetylamino-lH-imidazole-4-yl) anilino] - 
1 -phenyl mftthyl i H ptipi } >R i t.ro- ?, - 1 ndol i none X 1. . 5 HqQ 

Prepared by reacting l-acetyl-3- {l-ethoxy-1- 
phenylmethylidene} -5-nitro-2-indolinone with 2 equivalents 
of crude 2 -acetylamino-4 - (4 -amino -phenyl) -imidazole in DMF 
(120°C / for 2 hours), subsequent treatment with 3.8 
equivalents of piperidine (20 °C, 1 hour) and precipitation 
with water. 

Yield: 56 % of theory; 
Melting point: 275°C; 

C26 H 20 N 6°6 * 1.5 H 2 0 

Calc: C 61.53 H 4.57 N 16.56 

Found: 61.41 4.70 17.10 

Calc. : molar peak M + = 480 
Found: molar peak M+ = 48 0 

9 „ 5 3-{ (Z) -1- [4- (2-acetylamino-5-methyl-lH-imidazole-4- 
yl) anilino] -1-phenylmethylidene} -5 -nitro- 2 -indolinone x 
H 2 0 x 0.1 DMF 

(a) S-anRt-.yl aminn-^-mfithy l -4-phpnyl --imidazole 
Prepared by reacting 2-bromo-propiophenone with 3 
equivalents of 1- acetyl -guanidine in DMF (ambient 
temperature, 3 days) . 
Yield: 49 % of theory; 
Melting point: 188-191°C. 
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(b) ^ - anp.tyl ami no - S -mfithyl - 4 ■ ( 4 -n i tro-phenyl ) - imidazole 
Prepared analogously to Example D by reacting 2- acetyl- 
amino- 5 -methyl -4 -phenyl -imidazole with ammonium nitrate in 
concentrated sulphuric acid. 
5 Yield: 87 % of theory; 

Melting point: 265-270°C. 



(c) 2 -acetyl aminn^ -mfithyl -4- (4 -amino-phenyl ) - imidazole 
Prepared by catalytic hydrogenation of the nitro compound 
10 obtained in (b) in MeOH/CH 2 Cl 2 (1:1) on palladium/charcoal 

(10 %) at ambient temperature and 3.5 bar for 2 hours. 
Yield : 92 % of theory; 
Melting point: 230-235°C. 

15 (d) 3-{ (Z) -1- [4- (2-acetylamino-5-methyl-lH-imidazole-4- 
yDanilino] -1-phenylmethylidene} -5-nitro-2-indolinone x 
u^o x n i nivn? 

Prepared by reacting 1- acetyl -3 - { 1-ethoxy-l- 
phenylmethylidene} -5-nitro-2-indolinone with 1.5 

20 equivalents of 2-acetylamino-5-methyl-4- (4 -ami no -phenyl) - 
imidazole in DMF (100°C / 1 hour) , subsequent treatment 
with 5 equivalents of piperidine (20°C, 0.5 hours) and 
precipitation with water. 
Yield: 69 % of theory; 

25 Melting point: 300-305°C; 

C 27 H 22 N 6°4 x H 2° * 0.1 DMF 

Calc: C 63.01 H 4.72 N 16.44 

Found: 63.21 4.66 16.97 

Calc. : molar peak M+ = 494 
3 0 Found: molar peak M+ = 4 94 
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9 . 6 3-{(Z)-l-[3- (lH-imidazol-4-yl) anilino] -1- 
phenylmethyl idene } - 5 - ni t ro - 2 - indol inone 

(a) 4- (^-ni f.rn -phenyl ) -imidazole 
5 Prepared by heating oc-bromo-3 -nitro-acetophenone in 
formamide (160°C, 2.5 hours). 
Yield: 86 % of theory; 

Melting point: 210-212°C (Lit. melting point: 224°C). 

10 (b) 4- (3 -amino-phenyl) -imidazole x 2 HCl 

Prepared by catalytic hydrogenation of the nitro compound 
obtained in (a) in MeOH on palladium/charcoal (10%) at 
ambient temperature and 3 . 5 bar for 2 hours and subsequent 
addition of ethanolic hydrochloric acid. 

15 Yield: 85 % of theory; 
Melting point: 296°C. 

(c) 3- { (Z) -1- [3- (lH-imidazol-4-yl) anilino] -1- 
phenylmet-.hyl icteng} -5-ni tro- 2 - j ndol inone 

20 Prepared by reacting 1-acetyl -3 - { 1-ethoxy-l- 

phenylmethyl idene} -5-nitro-2-indolinone with 1.5 
equivalents of 4 - (3 -amino-phenyl) -imidazole x 2 HCl and 
3.25 equivalents of triethylamine in DMF (100°C / for 1.5 
hours) , subsequent treatment with 5 equivalents of 

25 piperidine (20°C / 1 hour) and precipitation with water. 
Yield: 95 % of theory; 
Melting point: 365°C; 
C24H17N5O3 



Calc . 
3 0 Found 

Calc . 

Found 



C 68 . 08 H 4 . 05 N 16.54 
67.68 4.3S 16.25 

molar peak M + = 423 

molar peak M + = 423 



9 - 7 3- { (Z) -1- [4- (lH-tetrazol-5-yl) anilino] -1- 
phenylmethylidene } - 5 -nitro- 2 - indolinone 



(a) 5- ( 4 -amino -phenyl) -1H- tetrazole 

5 Prepared by catalytic hydrogenation of 5- (4 -nitro-phenyl ) - 
lH-tetrazol in MeOH on platinum dioxide (ambient 
temperature, 3.5 bar, 40 minutes). 
Yield: 87 % of theory; 
Melting point: 264-268°C. 

10 

(b) 3- { (Z) -1- [4- (lH-tetrazol-5-yl) anilino] -1- 

phenylmethylirigmg} tro-2-inHnl inonp 

Prepared by reacting 1- acetyl -3- {l-ethoxy-1- 
phenylmethylidene} -5 -nitro- 2 -indolinone with 1 . 3 

15 equivalents of 5- (4 -amino -phenyl) -lH-tetrazole in DMF 
(125°C, for 2 hours), subsequent treatment with 6.7 
equivalents of piperidine (20°C, 1 hour) and precipitation 
with water. 

Yield: 40 % of theory; 
20 Melting point: >400°C; 

C22H15N7O3 

Calc . : molar peak M+ = 425 
Found: molar peak M + = 42 5 

25 , 2 - ft 3- { (Z) -1- [4- ( (imidazol -4 -yl) methyl) anilino] -1- 
phenylmethylidene } - 5 -nitro - 2 - indolinone 

(a) l-triphenylmethyl-4- [ (1 -hydroxy- 1 -phenyl) methyl] -1H- 
imidazole 

3 0 Prepared by reacting 4-f ormyl-l-triphenylmethyl-lH- 
imidazole (melting point: 202-205°C; prepared by oxidation 
of the corresponding 4-hydroxymethyl compound with 
manganese dioxide in dioxane) with phenylmagnesium bromide 
in dry THF. 

3 5 Yield: 94 % of theory; 

Melting point: 187-191°C. 
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(b) 4 -benzyl -1H- imidazole 

Prepared according to Arch. Pharm. 1975, 3 08, 755-75 9 by- 
catalytic hydrogenation of the compound obtained in (a) in 
5 MeOH on palladium/charcoal (10 %) (50°C / 3.5 bar, 7 
hours) . 

Yield: 44 % of theory; 

Melting point: 82-84°C (Lit. melting point: 85-86°C). 

10 (c) 4- (4-nitro-benzyl) -IH-imidazole 

Prepared according to Arch. Pharm. 1975, 308, 755-759 by 

reacting 4-benzyl-lH-imidazole in fuming 100% nitrric acid 

at -10 to -5°C (30 minutes) . 

Yield: 63 % of theory; 
15 Melting point: 162-164°C (Lit. Melting point: 161-162°C) . 

(d) 4- (4-amino-benzyl) -IH-imidazole 

Prepared by catalytic hydrogenation of 4- (4 -nitro-benzyl) - 
IH-imidazole in EtOH on palladium/charcoal (10%) (20°C, 
2 0 3.5 bar, 4 5 minutes). 
Yield: 95 % of theory; 
Melting point: 98-100°C. 

(e) 3-{ (Z) -1- [4- ( ( imidazol -4 -yl) methyl) anilino] -1- 

2 5 phenylmethyl idene } - 5 -ni t ro - 2 - indol inone 

Prepared by reacting 1- acetyl -3 -{ 1-ethoxy-l - 
phenylmethyl idene} -5-nitro-2-indolinone with 1.45 
equivalents of 4- (4-amino-benzyl) -IH-imidazole in DMF 
(100°C, for 2 hours) , subsequent treatment with 5 

30 equivalents of piperidine (20°C, 1 hour) and precipitation 
with water. 

Yield: 91 % of theory; 
Melting point: 322-325°C; 
C25H19N5O3 

35 Calc: C 68.64 H 4.38 N 16.01 

Found: 68.30 4.38 15.83 



Calc: molar peak M + = 437 
Found: molar peak M + = 43 7 

9.9 3-{ (Z) -1- [4- (2- (imidazol-4-yl) ethyl) anilino] -1- 
phenylmethylidene} -5-nitro-2-indolinone x 0.5 H 2 0 

(a) 4- [2- (4-nitro-phenyl) -ethenyl] -1-triphenylmethyl -1-H- 

imidazole 

Prepared by reacting 4-nitro-benzaldehyde with 

1.2 equivalents of (1-triphenylmethyl-lH-imidazol -4 - 
yl) methyl -triphenylphosphonium-chloride (melting point : 
240-245°C) and 2 equivalents of DBU in THF/EtOH (1:1) 
(20°C, for 2 hours) and precipitation with water. 
Yield of an (E) -isomer (with a trace of the rather more 
polar (Z) isomer) : 50 % of theory; 
Melting point: 280-285°C. 

A mixture of the (E/Z) isomers (-3:4) was obtained from 
the mother liquor of the (E) -isomer by column 
chromatography on silica gel with CH 2 C1 2 as eluant : 
Yield: 43 % of theory (foam) . 

(b) 4- T2- (4-nitro-phe.nyl ) - (F t /Z) -fith^nyll -l -h-t mi riay.nl * 
Prepared by refluxing the mixture of the (E/Z) isomers 
(-3/4) obtained in (a) in IN hydrochloric acid (4 hours) 
and column chromatography on silica gel with CH 2 Cl 2 /MeOH 
(10:1) as eluant. 

Yield of (E/Z) isomers (-3:4) mixture : 96 % of theory 
(foam) . 

(c) 4- \2- (4-amino-phftnyl) -ethyl 1 -1 -H-imidazol e 
Prepared by catalytic hydrogenation of the mixture of the 
(E/Z) isomers (-3/4) obtained in (b) in EtOH on 
palladium/charcoal (10 %) (20°C / 3.5 bar, 1 hour). 
Yield: 98 % of theory; 

Melting point: 165-167°C. 
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(d) 3-{ (Z) -1- [4- (2- (imidazol-4-yl)ethyl)anilino] -1- 
phenvl methyl i dftne} -^-nltro-^- i nHnl i nn n^ x 0.5 N 2 ° 

Prepared by reacting l-acetyl-3- {l-ethoxy-1- 
5 phenylmethylidene} -5-nitro-2 -indolinone with 1.3 

equivalents of 4- [2- (4 -amino -phenyl) -ethyl] - 1-H-imidazole 
in DMF (120°C, 0.5 hours), subsequent treatment with 4.2 
equivalents of piperidine (2 0°C / 1 hour) and precipitation 
with water. 
10 Yield: 72 % of theory; 

Melting point: 305-307°C; 

C26H21N5O3 x 0.5 H 2 0 



Calc . 
Found 
15 Calc. 
Found 



C 67.82 H 4.82 N 15.21 

68.07 4.75 14.74 

molar peak M + = 451 
molar peak M + = 451 



9,10 3-{ (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
1 -phenylmethylidene} -5-nitro-2 -indolinone x 0.5 H2O 



(a) 4- fa- (4-ni tro-phenyl ) - CR) -ftthftnyl 1 -1 -N-imi Ha7n1 q 
Prepared by refluxing the 4- [2- (4-nitro-phenyl) - (E) - 
ethenyl] -1-triphenylmethyl-l-H-imidazole (melting point: 
280-285°C) obtained in Example 9.9 (a) in IN hydrochloric 
25 acid (4 hours) and column chromatography on silica gel 
with CH 2 Cl 2 /MeOH (10:1) as eluant . 

Yield: 97 % of theory; 
Melting point: 185-188°C. 

30 (b) 4- F2- (4 -amino-phenyl ) - (V.) -fi.h.hRnyl 1 -1 -H-imiH^nlft 

Prepared by treating the nitro compound obtained in (a) in 
80% acetic acid with iron powder at 70 °C. 
Yield: 71 % of theory; 
Melting point: 228-230°C. 

35 
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(c) 3- { (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
1 -phenyl methyl i dfinftj- S-ni trn- 2 - i ndol i nn nfi x 0 . 5 HnO 

Prepared by reacting l-acetyl-3 - { 1-ethoxy-l- 
phenylmethylidene} -5-nitro-2-indolinone with 1.5 
5 equivalents of 4- [2- (4 -amino -phenyl) - (E) -ethenyl] -1-H- 
imidazole in DMF (110°C / for 1.5 hours), subsequent 
treatment with 3 equivalents of piperidine (20°C, 0.5 
hours) and precipitation with water. 
Yield: 89 % of theory; 
10 Melting point: 338-342°C; 

C 26 H 19 N 5°3 x °- 5 H 2° 

Calc: C 68.11 H 4.40 N 15.28 

Found: 68.15 4.27 15.21 

Calc. : molar peak M+ = 449 

15 Found: molar peak M+ = 44 9 

9-11 3- { (Z) -1- [4- ( (2, 4-dioxo-thiazolidin-5- 

ylidene) methyl) anilino] -1-phenylmethylidene} -5-nitro-2- 

indolinone x 0.5 H2O 

2 0 

(a) 5- (4-amino-benzyliflfme) -thi azolidin-a , 4-dlonft 
Prepared by catalytic hydrogenation of 5- (4-nitro- 
benzylidene) - thiazolidin-2 , 4-dione [melting point: 265- 
270 °C; obtained by heating 4 -nitro-benzaldehyde and 2 

25 equivalents of thiazolidin-2 , 4 -dione in the presence of 

piperidine in toluene using a water separator] in glacial 
acetic acid on palladium/charcoal (10%) (50°C / 3.5 bar, 
0 . 5 hours ) . 

Yield: 62 % of theory; 
30 Melting point: 256-260°C. 



(b) 3-{ (Z) -1- [4- ( (2,4-dioxo-thiazolidin-5- 
ylidene) methyl) anilino] -1-phenylmethylidene} -5-nitro-2- 
indolinone x 0.5 HnQ 
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Prepared by reacting l-acetyl-3- {l-ethoxy-1- 
phenylmethylidene} -5-nitro-2-indolinone with 1.5 
equivalents of 5- (4-amino-benzylidene) - thiazolidin-2 , 4 - 
dione in DMF (120°C, for 2 hours) , subsequent treatment 
with 6 equivalents of piperidine (20°C, 0.5 hours), 
evaporation in vacuo and trituration with EtOH. 

Yield: 27 % of theory; 
Melting point: 328-333°C; 

C 2 5 H 16N 4 0 5 S x 0.5 H 2 0 



10 Calc. 
Found 

Calc . 

Found 



C 60.84 H 3.47 N 11.35 
60.46 3.83 11.23 

molar peak M+ = 4 84 

molar peak M + = 484 



15 9-12 3-{ (Z) -1- [4- ( (2,4-dioxo-thiazolidin-5- 

yl ) methyl) anilino] -1-phenylmethylidene} -5-nitro-2 - 
indolinone 



(a) 5- (4-amino-benzyl) - thiazolidin-2 , 4 -dione* 

20 Prepared by catalytic hydrogenation of 5- (4-amino- 

benzylidene) -thiazolidin-2 , 4 -dione in glacial acetic acid 
on palladium/charcoal (10%) (50°C, 3.5 bar, 6 hours) . 
Yield: 42 % of theory; 
Melting point: 135-140°C. 

25 

(b) 3- { (Z) -1- [4- ( (2, 4-dioxo-thiazolidin-5- 

yl) methyl) anilino] -1-phenylmethylidene} -5-nitro-2- 

indol inone 

Prepared by reacting l-acetyl-3 - { 1-ethoxy-l- 
3 0 phenylmethylidene} - 5 -nitro- 2 -indolinone with 1 . 2 

equivalents of 5- (4-amino-benzyl) -thiazolidin-2 , 4 -dione in 
DMF (120°C, 1 hour), subsequent treatment with 6.7 
equivalents of piperidine (20°C / 1 hour) , evaporation in 

vacuo and trituration with EtOH/water (1:1) . 
35 Yield: 96% of theory; 
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Melting point: 265-270°C; 
C 25 H 18 N 4°5 S 

Calc: C 61.72 H 3 . 73 N 11.52 

Found: 61.83 3.90 11.28 

Calc: molar peak M + = 486 
Found: molar peak M + = 4 86 

9 . 13 3- { (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] -1- 
phenyl -methyl idene} -5-nitro-2-indolinone x 0.6 H 2 0 



Prepared by reacting 3 -{ 1-ethoxy-l -phenyl -methyl idene} -5 • 
nitro-2-indolinone with 1.3 equivalents of 4- (4 -amino- 
phenyl) -2 -ethyl -imidazole in DMF (120°C, 1,5 hours) and 
precipitation with water. 
15 Yield: 81 % of theory; 

Melting point: 254-256°C. 

C26 H 21 N 5°3 x 0.6 x H 2 0 

Calc: C 67.55 H 4.84 N 15.15 

Found: 67.49 5.07 15.23 

20 Calc. : molar peak M + = 451 

Found: molar peak M+ = 451 



9.14 3-{(Z)-l-[4- (2-n-Propyl-lH-imidazol-4-yl) anilino] -1- 
phenyl -methyl idene} -5-nitro-2-indolinone x H2O 

Prepared by reacting 3- {l-ethoxy-l-phenyl-methylidene} -5- 
nitro-2-indolinone with 1.3 equivalents of 4- (4 -amino -phe- 
nyl) -2 -n-propyl- imidazole in DMF (120°C 7 1 hour) and 
precipitation with water. 
30 Yield: 67 % of theory; 
Melting point: 180°C. 

C27H23 N 5°3 x H 2° 

Calc: C 67.07 H 5.21 N 14.48 

Found: 67.08 5.33 14.48 
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Calc. : molar peak M + = 465 
Found: molar peak M + = 465 

9.15 3-{(Z)-l-[4- (2-isopropyl-lH-imidazol-4~yl) anilino] -1- 
5 phenyl - me thyli dene} -5-nitro-2-indolinone x H2O 

Prepared by reacting 3- {l-ethoxy-l-phenyl-methylidene} -5- 
nitro-2-indolinone with 1.3 equivalents of 4- (4 -amino- 
phenyl) -2 -isopropyl- imidazole in DMF (120°C, 1 hour) and 
10 precipitation with water. 
Yield: 75 % of theory; 
Melting point: 202-202°C. 

C27 H 23 N 5°3 x H 2° 

Calc: C 67.07 H 5.21 N 14.48 

15 Found: 67.20 5.29 14.45 

Calc: molar peak M + = 465 
Found: molar peak M + = 4 65 



F.xampl e 10 

20 

3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (4- 

t rif luoromethyl -phenyl ) methyl idene }-5-nitro-2- indol inone 



(a) l-acetyl-3- [ 1 -hydroxy- 1 - (4 -trif luoromethyl -phenyl ) - 

25 mpthyl i d^ne} - 5 -nitro- 2 - indol inone 

Prepared by reacting l-acetyl-5-nitro-2-indolinone with 
one equivalent of 4 -trif luoromethyl -benzoic acid in dry 
DMF in the presence of 1 equivalent each of TBTU and HOBT 
and 5 equivalents of Hunig's base (20°C, 4 hours), 
30 stirring into dilute hydrochloric acid, filtering the 

precipitate, dissolving the precipitate in EtOac, drying 
the organic phase and evaporation in vacuo and purifying 
the evaporation residue by column chromatography on silica 
gel with CH 2 Cl 2 /MeOH (10:1) as eluant . 
35 Yield: 86 % of theory; 
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Melting point: 177°C; 

Enol reaction (with FeCl.3 solution in EtOH) : positive. 

(b) 3- [1-bromo-l- (4-trif luoromethyl -phenyl) methylidene} -5- 

5 DJ tro-2-iTidnljnonfi 

Prepared by reacting the compound obtained in (a) with 1.2 
equivalents of triphenylphosphine and 1.1 equivalents of 
tetrabromo -methane in CK 2 C1 2 (for 1 hour at 0°C / overnight 
at ambient temperature) , the addition of 2 equivalents of 

10 piperidine and stirring at ambient temperature for 1.5 
hours, and evaporation in vacuo and purification of the 
evaporation residue by column chromatography on silica gel 
with cyclohexane/EtOac (1:1) as eluant . 
Yield: 5 . 6 % of theory; 

15 Melting point: 222-225°C; 
C 16 H 8 BrF 3 N 2 0 3 

Calc: molar peak M+ = 412/414 (1 Br) 
Found: molar peak M+ = 412/414 (1 Br) 

20 (c) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- 

t-r-i fliinrnmPi-hyl -phenyl ) methyl i denfi } - 5 -ni tro-2 - inriol i none 
Prepared by reacting the bromine compound obtained in (b) 
with 2 equivalents of 4- (lH-imidazol-4-yl) aniline x 2 HCl 
(melting point: 350°C) and 3.9 equivalents of 

25 triethylamine in toluene/DMF (2:1) for 2 hours at 40°C, 
pouring into dilute ammonia and purification of the 
precipitate obtained by column chromatography on silica 
gel with CH2Cl2/MeOH/conc . ammonia (10:1:0.1) as eluant. 

Yield: 17.4 % of theory; 
30 Melting point: 358°C; 
C25H16F3N5O3 

Calc. : molar peak M + = 491 
Found: molar peak M+ = 4 91 
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The following compound was obtained analogously to Example 
10 : 

no.l 3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (3-cyano- 
5 phenyl) methylidene} -2 -indolinone 

(a) l-acetyl-3- [1-hydroxy-l- ( 3 -cyano- phenyl) methylidene] - 

2-i ndolinone 

Prepared from l-acetyl-2-indolinone and 3-cyano-benzoic 
10 acid in dry DMF in the presence of TBTU, HOBT and Hunig's 
base (35°C, for 2 hours) and final purification by column 
chromatography on silica gel with CH2Cl2/MeOH (10:1) as 

eluant . 

Yield: 62 % of theory; 
15 Melting point: 173-175°C; 

Enol reaction (with FeCl3 solution in EtOH) : positive. 



(b) 3- fl -bromo-1 - ( 3 -nyano-php.nyl) methyl idenel -2-1 ndolinone 
Prepared by reacting the compound obtained in (a) with 

20 triphenylphosphine and tetrabromo-methane in CH2CI2 and 

final purification by column chromatography on silica gel 

with cyclohexane/EtOac (1:1) as eluant. 

Yield: 14 % of theory; 

Melting point: 218°C; 
25 C 16 H 9 BrN 2 0 

Calc: molar peak M+ = 324/326 (1 Br) 
Found: molar peak M+ = 324/326 (1 Br) 

(c) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (3-cyano- 

3 0 phenyl ) -methylidene} -2- indolinone 

Prepared by reacting the bromine compound obtained in (b) 

with 4 equivalents of 4- (lH-imidazol-4-yl) aniline x 2 HC1 
(melting point: 350°C) and 6 equivalents of triethylamine 
in toluene/DMF (3:2) (60°C / 4 hours), pouring into dilute 
3 5 ammonia, separation of the organic phase and purification 




thereof by column chromatography on silica gel with 
CH2Cl2/MeOH/conc . ammonia (10:1:0.15) as eluant. 

Yield: 3 . 3 % of theory; 
Melting point: 76°C; 
5 DC-Rf = 0.43 [silica gel; CH2Cl2/MeOH/conc . ammonia 

(100:10:1) ] 
C25H17N5O 

Calc. : molar peak M+ = 4 03 
Found: molar peak M+ = 4 03 

10 

Example 11 

3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4 -methyl - 

phenyl) methylidene} -5-nitro-2-indolinone 
15 

(a) l-acetyl-3- [1-hydroxy-l- (4 -methyl -phenyl) methylidene] - 

5 -nitro- 2 - indolinone 

Prepared analogously to Example 10 (a) from 1- acetyl- 5- 

nitro- 2 -indolinone and 4 -methyl-benzoic acid in dry DMF in 
2 0 the presence of TBTU, HOBT and Hunig's base (20°C / 

overnight) and final purification by column chromatography 

on silica gel with CH2CI2 as eluant. 

Yield: 53 % of theory; 

Melting point: 175°C; 
25 Enol reaction (with FeCl3 solution in EtOH) : positive. 



(b) l-acetyl-3- [1-chlor-l- ( 4 -methyl -phenyl ) methylidene] -5- 

ni. tro - 2 - indol inane 

3.55 g (10.5 mmol) of l-acetyl-3- [1-hydroxy-l- (4 -methyl - 
30 phenyl) methylidene} -5-nitro-2-indolinone and 2.40 g 

(11.5 mmol) of PCI5 are heated in 60 ml toluene for 2 

hours at 80°C. The mixture is evaporated down in vacuo, 

fresh toluene is added to the evaporation residue, it is 
evaporated down again and this procedure is repeated once 
35 more. The evaporation residue is dissolved in a little 




toluene with heating. During slow cooling an isomer, 
probably the (Z) isomer, crystallised out. A mixture of 
the (Z) and (E) isomers was also obtained from the mother 
liquor by column chromatography on silica gel with CH2CI2 

5 (Z) -isomer : 

Yield: 46 % of theory; 
Melting point: 201-202°C; 

DC-Rf = 0.54 [silica gel; CH2CI2 /toluene (5:2)]; 
C 18 H 13 C1N 2 04 

10 Calc. : molar peak M + = 356/358 (1 CI) 

Found: molar peak M + = 356/358 (1 CI) 

mixture of CZ/EJ iaiamars - 

Yield: 37 % of theory; 

Melting point: 168-170C; 
15 DC-Rf = 0.54 and 0.49 [silica gel; CH2Cl2/toluene (5:2)]; 

Both DC spots indicate the molar peak M + = 356/358 (1 CI) 

(c) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4 -methyl - 

phenyl ) methylidene } - 5 ■nitro~2 - indolinone 

20 Prepared by reacting the (Z) isomer obtained in (b) 

(melting point: 201-202°C) with 1.1 equivalent of 4- (1H- 
imidazol -4 -yl) aniline x 2 HC1 (melting point: 3 50°C) and 
3.3 equivalents of NaHCC>3 in DMF (50°C / 1 hour), pouring 

into dilute ammonia, extraction with EtOac, separation of 
25 the organic phase and purification thereof by column 
chromatography on silica gel with CH2Cl2/MeOH/conc . 

ammonia (10:1:0.1) as eluant . 
Yield: 4.6 % of theory; 
Melting point: 297°C; 
30 C25H 19 N 5 03 

Calc. : molar peak (M+H) + = 438 
Found: molar peak (M+H) + = 438 




The following compounds were obtained analogously to 
Example 11 : 

11 ■ 1 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4-bromo- 
5 phenyl) methyl idene} -2 -indolinone 



(a) l-acetyl-3- [1-hydroxy-l- (4 -brom-phenyl ) methyl idene] -2- 
indoli none 

Prepared analogously to Example 10(a) from l-acetyl-2- 
10 indolinone and 4 -bromo-benzoic acid in dry DMF in the 

presence of TBTU, HOBT and Hiinig's base (20°C, overnight) 

and final purification by column chromatography on silica 

gel with CH 2 Cl 2 /MeOH (20:1) as eluant . 

Yield: 81 % of theory; 
15 Melting point: 140-142°C; 

Enol reaction (with FeCl 3 solution in EtOH) : positive. 

(b) l-acetyl-3- [1-chloro-l- ( 4 -bromo -phenyl) methyl idene] -2- 
indoli none 

20 ============ 

l-acetyl-3- [1-hydroxy-l- (4 -bromo -phenyl) methylidene} -2- 
indolinone and 2 equivalents of PC1 5 are heated in toluene 
for 1 hour at 100°C. The mixture is filtered, evaporated 
25 down in vacuo and petroleum ether is added to the oily 
evaporation residue . 
Yield: 46 % of theory; 
Melting point: 177-178°C; 
C 17 H 11 BrClN0 2 

30 Calc. : molar peak M + = 375/377/379 (1 Br, 1 Cl) 

Found: molar peak M+ = 375/377/379 (1 Br, 1 Cl) 

JSL} — 3- rchloro-1- (4-bromo-phgnyl Im^t-hyl -iH Rnel -P-indol innnp. 
Prepared from the compound obtained in (b) by reacting 
35 with 1 equivalent of piperidine in Me OH (5 hours, 40°C) 
Yield: 46 % of theory; 
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Melting point: 260-262°C; 
C 15 H 9 BrClNO 

Calc. : molar peak M+ = 333/335/337 (Br, Cl) 
Found: molar peak M + = 333/335/337 (Br, Cl) 

5 

(d) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4-bromo- 

phenyi) methyl idene} ndnl i nnnp 

Prepared by reacting the compound obtained in (c) with 1.2 
equivalents of 4- (lH-imidazol-4-yl) aniline x 2 HC1 
10 (melting point: 350°C) and 6 equivalents of Hiinig ' s base 
in DMF (80 °C, 6 hours; 100 °C, for 2 hours) , pouring into 
water, extraction with EtOac, separation of the organic 
phase and purification thereof by column chromatography on 
silica gel with CH2Cl 2 /MeOH (10:1) as eluant. 

15 Yield: 8 . 2 % of theory; 

Melting point: 332-336°C; 

c 24 H 17 BrN 4° 

Calc: molar peak M + = 456/458 (1 Br) 
Found: molar peak M + = 456/4 5 8 (1 Br) 

20 

11 , 2 3- { (Z) -1- [4- ( (2-oxo-pyrrolidin-l-yl) -methyl) anilino] - 
1- (4 -bromo -phenyl) methylidene} -5-nitro-2-indolinone 

(a) l-acetyl-3- [1 -hydroxy- 1- (4 -bromo -phenyl) methylidene] - 

2 5 5-nitro~2-indolinQne 

Prepared analogously to Example 10(a) from l-acetyl-5- 
nitro-2-indolinone and 4-bromo-benzoic acid in dry DMF in 
the presence of TBTU, HOBT and Hiinig' s base (20°C, 
overnight) and evaporation in vacuo. A sample of the crude 

3 0 product obtained was purified by column chromatography on 

silica gel with CH2Cl2/MeOH (20:1) as eluant. 

Melting point: 313 °C; 

Enol reaction (with FeCl3 solution in EtOH) : positive. 
C 17 H 11 BrN 2 0 




Calc: molar peak M + = 402/404 (Br) 
Found: molar peak M + « 402/404 (Br) 

(b) l-acetyl-3- [1-chloro-l- (4 -bromo-phenyl ) methylidene] -5- 

Prepared from the crude product obtained in (a) by heating 
with 2 equivalents of PCI5 in dry toluene (3 hours, 80°C) , 

evaporation in vacuo and trituration with ether. 

Yield: 59 % of theory; 
10 Melting point: 202-205°C; 

c 17 H 10 BrClN 2°4 

Calc: molar peak M+ = 420/422/424 (Br, CI) 
Found: molar peak M + = 420/422/424 (Br, CI) 

15 (n) 3- n -C?h1 OT-n-1 - (4 -hrnmo-phfinyl ) methyl idenel -5-nitro- 

2 - indol inone 

Prepared from the compound obtained in (b) by dropwise 
addition of enough of a dilute solution of sodium 
methoxide in MeOH at ambient temperature, to ensure that 
20 no more starting compound can be detected by DC testing. 
Yield: 88 % of theory; 
Melting point: 263-265°C; 
C 17 H 8 BrClN 2 0 3 

Calc: molar peak M + = 378/380/382 (Br, CI) 
25 Found: molar peak M + = 378/380/382 (Br, Cl) 

(d) 3-{(Z)-l-(4- (2-oxo-pyrrolidin-l-yl) -methyl) anilino] - 

1 - (4 -bromo-phenyl ) methylidene } -5-nitro-2 -indol inone 

Prepared by reacting the compound obtained in (c) with 1 
30 equivalent of 4- ( (2-oxo-pyrrolidin-l-yl) -methyl) aniline 
and 2 equivalents of Hiinig f s base in DMF (120°C, 0.75 
hours) , pouring into water, extraction with EtOac, 
separation of the organic phase and purification thereof 
by column chromatography on silica gel with CH2Cl2/MeOH 

35 (15:1) as eluant. 
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Yield: 53 % of theory; 
Melting point: 285-287°C; 

c 2 6 H 21 BrN 4°4 

Calc. : molar peak MH+ = 532/534 (Br) 
5 Found: molar peak MH+ = 532/534 (Br) 



n . 3 3- { (Z) -1- [4- (pyrrolidine 1-yl -methyl) anilino] -1- (4- 
bromo -phenyl) methyl idene} - 5 -nit ro- indolinone 

10 Prepared by reacting 3- [1-chloro-l- (4 -bromo -phenyl ) - 

methylidene] -5-nitro-2-indolinone with 1 equivalent of 4- 
(pyrrolidin-l-yl -methyl) aniline and 2 equivalents of 
Hunig's base in DMF (1 hours, 120°C) , pouring into water, 
extraction with EtOac, separation of the organic phase and 

15 purification thereof by column chromatography on SiC>2 with 

CH 2 Cl 2 /MeOH (15:1) as eluant. 

Yield: 37.6 % of theory; 
Melting point: 300-304°C; 

c 2 6 H 23 BrN 4°3 

20 Calc: molar peak M+ = 518/520 (Br) 

Found: molar peak M+ = 518/420 (Br) 

n.4 3- { (Z) -1- [4- ( Pyrrol idin-l-ylmethyl) anilino] -1- [4- 
(imidazol-l-yl -methyl) -phenylmethyl idene] }-5-nitro-2- 
25 indolinone 



(a) 1 -Acetyl - 3 - { 1 - hydroxy- 1 - [4- ( imidazol-l-yl -methyl) - 
phenyl ] - methyl idene }-5-nitro-2- indol inone 

3 0 

Prepared analogously to Example 10(a) from l-acetyl-5- 
nitro- indolinone and 4- (imidazol-l-ylmethyl) benzoic acid 
in dry DMF in the presence of TBTU, HOBT and Hunig 1 s base. 
Yield: 89 % of theory; 

35 Melting point : 235-237°C; 



C 21 H 16 N 4 0 5 (404,39) 

Calc: molar peak (M-H) " = 403 
Found: molar peak (M-H) " = 403 



5 (b) 3- { (Z) -1- [4- ( Pyrrol idin-l-yl -methyl) anil ino] -1- [4- 
( imidazol - 1 -yl -methyl ) phenyl] -methyl idene } - 5 -nitro - 2 - 
indolinone 

Prepared by reacting the compound obtained in (a) with 
PC1 5 in toluene analogously to Example 11 (b) and 
10 subsequently with 4- (pyrrolidin-l-yl -methyl) aniline and 
triethylamine in THF analogously to Example 11. Id. 
Yield: 16 % of theory; 

Melting point: 202-204°C; 
C 30 N 28 N 6 O 3 (520.60) 

15 Calc: molar peak (M+H) + = 521 

Found: molar peak (M+H) + = 521 

DC-R f = 0.7 (silica gel; dichloromethane/methanol/NH 4 OH 
5:1:0.01 

2 0 11 . 5 3 - { (Z) -1 [4 - ( 1H- Imidazol -4 -yl ) anilino] -1- [4- 

( imidazol- 1 -yl -mp.thyl ) phenyl 1 methyl idene } - 5 -nitro- 
2-indolinone 

Prepared analogously to Example 11.4(b) by reacting 1- 
2 5 acetyl -3 - { 1 -hydroxy- 1- [4- ( imidazol -1-yl -methyl) - 

phenyl] methylidene} -5 -nitro- 2-indolinone with PC1 S in 

toluene and subsequently with 4- (lH-imidazol-4-yl) aniline 

and triethylamine in THF. 

Yield: 25 % of theory; 
30 melting point: 230-235°C; 



C 28 N 21 N 7 0 3 (503.53) 

Calc. : molar peak (M+H) + = 504 
Found: molar peak (M+H) + = 504 
35 C 27 N 24 N 4 0 5 x H 2 0 (521.54) 

Calc: C 64.45 N 4.40 N 18.57 




Found: 64.30 4.40 18.57 

Example 12 

5 3-{ (Z) -1- [3- (lH-imidazolin-2-yl) anilino] -1- 
phenylmethylidene} -2-indolinone x 0.4 H 2 0 



l-Benzoyl-3- {l- [3 -cyano- anilino] -1-phenylmethylidene} -2- 
indolinone (melting point: 245-248 °C) are added to a cold 
10 (-10°C) saturated solution of HC1 gas in MeOH. After 

stirring overnight at ambient temperature the mixture is 
evaporated down at 3 0 °C in vacuo, the evaporation residue 
is mixed with ether and dried at 20°C in vacuo. The crude 

imino-methylether-hydrochloride obtained (melting point: 
15 233-237°C) is stirred together with 5 equivalents of 

ethylenediamine overnight at ambient temperature. After 
evaporation in vacuo ether is added and the precipitate 
obtained is purified by column chromatography on silica 
gel with MeOH/EtOac/conc . ammonia (9:1:0.5) as eluant . 
20 Yield: 25 % of theory; 

Melting point: 262-267°C; 

C 24 H 20 N 4° x °- 4 H 2° 

Calc. : C 74.35 H 5.41 N 14.45 

Found: 74.64 5.55 14.23 

25 Calc. : molar peak M+ = 380 
Found: molar peak M + = 3 80 

The following compound was obtained analogously to Example 
12 : 



30 



_3-{ (Z) -1- [4- ( ( imidazoline 2 -yl) methyl) -anilino] -1- 
phenyl -methyl idene } - 5 -nit ro- 2 - indol inone 
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Prepared from 3 -{ (Z) -1- [4-cyanomethyl-anilino] -i- 
phenylmethylidene} -5-nitro-2-indolinone (melting point : 
329°C) by treating first with saturated HCl/MeOH solution 
at -10°C and then with ethylenediamine , separation of 3- 
5 { (Z) -1- [4-methoxycarbonylmethyl-anilino] -1- 

phenylmethylidene}-5-nitro-2-indolinone (43 % of theory, 
melting point: 238-240°C) by extraction from 2N acetic 
acid solution with methylene chloride and precipitation of 
the title compound by the addition of cone, ammonia to the 
10 aqueous solution. 

Yield: 14.5 % of theory; 
Melting point: 329-330°C 
C25H21N5O3 

Calc. : molar peak M + = 43 9 
15 Found: molar peak M + = 43 9 

Example 13 

3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- 
2 0 phenylmethyl idene } - 5 -nit ro- 2 - indol inone hydrochloride x 
0 . 5 H2O x 0.8 dioxane 



Prepared from 3- { (Z) -1- [4- (lH-imidazol-4-yl ) anilino] -1- 
phenylmethyl idene} -5-nitro-2 -indolinone in dioxane with 
25 1.09 equivalents of IN hydrochloric acid and evaporation 
in vacuo. 

Yield: 81 % of theory; 
Melting point: >400°C; 

C 24 H 17 N 5°3 x HC1 x °- 5 H 2° x °- 8 dioxane 



30 Calc. 
Found 

Calc . 

Found 



C 60.48 H 4.75 N 13.01 
60.62 4.72 12.93 

molar peak M+ = 4 23 
molar peak M + = 423 
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Example 14 

3- { (Z) -1- [4- (1,2,3, 4-tetrahydro-isoquinolin- (5) -yl) amino] 
1-phenylmethylidene} -2 -indolinone- hydrochloride x H2O 

5 

Prepared from 3 - { (Z) -1- [4 - (2-Boc-l , 2 , 3 , 4 -tetrahydro- 
isoquinolin- (5) -yl) amino] -1-phenylmethylidene} -2- 
indolinone in CH2CI2 with hydrochloric acid/EtOac (20°C, 

for 2 hours) . 
10 Yield: 83 % of theory; 
Melting point: ~290°C; 

C 24 H 21 N 3° x HC1 x H 2° 

Calc: C 68.32 H 5.73 N 9.96 

Found: 68.71 5.76 10.13 

15 Calc.: molar peak M+ = 367 

Found: molar peak M+ = 3 67 

The following was obtained analogously to Example 14 : 

20 14.1 3- { (Z) -1- [ (1, 2, 3, 4-tetrahydro-isoquinolin-6- 

yl) amino] -1-phenylmethylidene} - 5 -nitro- 2 -indolinone x HCl 
x H 2 0 

Prepared from 3- { (Z) -1- [ (2-Boc-l, 2 , 3 , 4 - tetrahydro- 
2 5 i soquinol in- 6 -yl ) amino - 1 -phenylmethyl idene } - 5 - nit oro - 2 - 
indolinone by hydrogen chloride in EtOac . 
Yield: 86 % of theory; 
Melting point: 299-300°C; 

C24H20N4O3 x HCl x H 2 0 
30 Calc: C 61.74 H 4.96 N 12.00 

Found: 62.11 4.70 12.05 

Calc. : molar peak M+ = 412 

Found: molar peak M + = 412 



20 



25 



# 
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2A^Z Mixture of 3- { (Z) -1- [4- ( (imidazolin-2- 

yl) methyl) anilino] -1-phenylmethylidene} -5-nitro-2 - 

indolinone x CF3COOH (75 %) and 

3- { (Z) -1- [3- ( ( imidazoline 2 -yl) methyl) anilino] -1- 
5 phenylmethylidene} -5-nitro-2-indolinone x CF3COOH (25 %) 

Prepared from the mixture of 3 - { (Z) -1- [4- ( (1-Boc- imidazo- 
line -yl) methyl) anilino] -1-phenylmethylidene} -5-nitro-2- 
indolinone (75 %) and 3 - { (Z) -1- [3 - ( (l-Boc-imidazolin-2- 
10 yl) methyl) anilino] -1-phenylmethylidene} -5-nitro~2 - 

indolinone (25 %) with trif luoroacetic acid in methylene 
chloride . 

Yield: 75 % of theory; 
Melting point: 238-241°C; 

15 C25H21N5O3 x CF3COOH 

Calc: C 58.59 H 4.01 N 12.65 

Found: 58.45 3.99 12.62 

Calc. : molar peak M + = 439 

Found: molar peak M + = 43 9 



Example 15 

3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (3 -aminomethyl- 
phenyl ) methyl idene } - 2 - indol inone 



Prepared from 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] - 
1- (3 -cyano -phenyl) me thy lidene} -2 -indolinone by catalytic 
hydrogenation on Raney nickel in saturated methanolic 
ammonia (20°C, 3.5 bar, 3 hours), evaporation in vacuo and 

3 0 trituration with ether. 
Yield: 83 % of theory; 

Melting point: from 101°C (decomposition); 
DC-Rf = 0.32 [silica gel; methylene 

chloride/methanol/conc . ammonia (100 : 10 : 1) ] 
35 C25H21N5O 




Calc. : molar peak M + = 4 07 
Found: molar peak M + = 4 07 

Example 16 

5 

3- { (Z) -1- [4- (2-amino-lH-imidazol-4-yl) anilino] -1- 
phenylmethylidene} -2-indolinone x H2O 



Prepared from 3- { (Z) -1- [4- (imidazo [1, 2-a] pyrimidin-2- 
10 yl) anilino] -1-phenylmethylidene} -2-indolinone x 0.5 H 2 0 

and 13 equivalents of hydrazine -hydrate in EtOH by 
refluxing (for 72 hours) , evaporation in vacuo and 
purification by column chromatography on AI2O3 with 
CH 2 Cl 2 /MeOH (10:1) as eluant . 

15 Yield: 21.8 % of theory; 
Melting point: 250-255°C; 

C 24 H 19 N 5° x H 2° 

Calc: C 70.06 H 5.14 N 17.02 

Found: 70.11 5.17 17.17 

20 Calc. : molar peak M+ = 393 

Found: molar peak M+ = 3 93 

Example 17 

25 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4-aminomethyl- 
phenyl) methylidene} -5-nitro-2-indolinone x H 2 0 



(a) 1 -acetyl- 3- [1 -hydroxy- 1- (4-phthalimidomethyl- 

phRnyl ) methyl j tte ng } -R-ni HxQn2 - 3 nriol inone 

3 0 Prepared analogously to Example 10 from l-acetyl-5 -nitro- 
2-indolinone and 4 -phthalimidomethyl -benzoic acid (melting 
point: 260-262°C; obtained from the corresponding 
tert. butyl ester, melting point 142-145°C with TFA) in dry 
DMF in the presence of TBTU, HOBT and Hiinig's base (20°C, 



for 2 hours) , stirring in dilute hydrochloric acid, 
digesting the precipitate obtained in EtOac and drying the 
solid substance at 100°C in vacuo. 

Yield: 85 % of theory; 
5 Melting point: 241-242°C; 

Enol reaction (with FeCl 3 solution in EtOH) : positive. 

(b) l-acetyl-3- [1-chloro-l- (4 -phthalimidomethyl- 
ohenyl ) methyliden^} -5-nit_ro-2-i ndol innnp 

10 The enol obtained in (a) above is heated analogously to 
Example 11 (b) with 2 equivalents of PC1 5 in toluene 
(90°C/6 hours and 110°C/6 hours) , the precipitate formed 
on cooling was isolated, washed with toluene and dried at 
75°C in vacuo. 

15 Yield: 65 % of theory; 

Melting point: 234-236°C; 

C 25 H 20 N 6°3 x H 2° 

Calc. : C 62.22 H 3.21 N 8.37 Cl 7.06 

Found: 62.25 3.31 8.27 7.20 

20 Calc. : molar peak M+ = 501/503 (1 Cl) 
Found: molar peak M+ = 501/503 (1 Cl) 

(c) l-acetyl-3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] - 
1- (4 -phthalimidomethyl -phenyl) methylidene} -5-nitro-2- 

25 indol i nnnR 

A solution of 0.50 g (1 mmol) of the chlorine compound 
obtained in (b) in 20 ml of CH 2 C1 2 is added to a cold 
(T-j_ = -60°C) stirred suspension of 0.35 g (1.5 mmol) of 
4- (lH-imidazol-4-yl) aniline x 2 HC1 (melting point: 350°C) 
3 0 and 0.77 ml (4.5 mmol) of Hunig's base in 2 0 ml CH 2 C1 2 and 
stirred overnight at ambient temperature. After 
evaporation in vacuo and evaporation twice with toluene in 
vacuo the residue obtained is triturated with EtOH. 
Yield (crude): 0.47 g (75 % of theory); 



10 



25 



# 
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Melting point: 200°C; 
C35H24N6O6 

Calc. : molar peak M + = 624 
Found: molar peak M + = 624 

(d) 3-{ (Z) -1- [4- (lH-imidazol-4-yl)anilino] -1- (4- 
aminomethyl -phenyl ) methyl idene} -5-ni tr o-^-inHnl inmiP x H 2 o 

0.45 g (0.72 mmol) of the compound obtained in (c) is 
heated together with 0.1 ml of 80% hydrazine -hydrate 
(1.6 mmol) in 2 0 ml of CH 2 Cl 2 /EtOH (1:1) for 6 hours at 
50°C. The mixture is evaporated down in vacuo and the 
evaporation residue is purified by column chromatography 
on silica gel with CH 2 Cl 2 /EtOH/ cone, ammonia (5:2:0.05) 
as eluant. 
15 Yield: 0.10 g (30.7 % of theory); 
Melting point: 270-275°C; 

C 25 H 20 N 6°3 x H 2 0 

Calc: C 63.82 H 4.71 N 17.86 

Found: 64.26 5.13 17.20 

20 Calc: molar peak M + = 452 
Found: molar peak M + = 4 52 

The following compound was obtained analogously to Example 
17: 



17.1 3-{ (Z) -1- [4- (lH-imidazol-4-yl)anilino] -1- (4 
aminome thyl -phenyl ) methyl idene } - 2 - indol inone 



(a) l-acetyl-3- [ 1 -hydroxy- 1- (4 -phthalimidomethyl- 

3 0 phenyl ) methyl idene } - 2 - 1 ndol 1 none 

Prepared analogously to Example 10(a) from l-acetyl-2- 
indolinone and 4 -phthalimidomethyl -benzoic acid (melting 
point: 260-262 °C) in dry DMF in the presence of TBTU, HOBT 
and Hunig's base (20°C / 4 hours), stirring in dilute 
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hydrochloric acid, extracting with CH2CI2/ evaporating the 

dried organic extract in vacuo, triturating the 

evaporation residue with EtOac and drying the solid 
substance . 

Yield: 69 % of theory; 
Melting point: 200-201°C; 

Enol reaction (with FeCl 3 solution in EtOH) : positive. 

(b) l-acetyl-3- [1-chloro-l- (4-phthalimidomethyl- 

Dhenvl ) methyl j Hftnft} nHnl j nnnp 

Prepared analogously to Example 11(b) from the enol 
obtained in (a) with 2 equivalents of PC1 5 in toluene 

(100°C/1 hour) , evaporated down in vacuo until it starts 
to turn cloudy, petroleum ether is added, the precipitate 
formed is isolated, washed with petroleum ether and dried 
at 75°C in vacuo. 

Yield: 85 % of theory; 
Melting point: 207-208°C; 
C26H17CIM2O4 

Calc. : molar peak M+ = 456/458 (1 CI) 
Found: molar peak M+ = 456/4 5 8 (1 CI) 

(c) l-acetyl-3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] - 

1 - (4-r>hf.ha1 imidomethvl -phenyl Lmatliy] 3 r ^ n^} nHoi i no-n^ 
Prepared from the chlorine compound obtained in (b) and 
two equivalents of 4 - (lH-imidazol-4-yl) aniline x 2 HC1 
(melting point: 350°C) and 3 equivalents of Hiinig 1 s base 
in DMF (80°C, 1 hour), by the addition of EtOac and 
washing with water, evaporation of the organic phase in 
vacuo and purification of the evaporation residue by 
column chromatography on silica gel with CH 2 Cl 2 /EtOH/conc . 
ammonia (15:1:0.1) as eluant . 
Yield: 26 % of theory (foam) ; 
Melting point: 200°C; 




- 107 - 



C 3 5H 2 5N60 4 



Calc. : 



molar peak M + = 579 
molar peak M+ = 579 



Found : 



10 




15 



20 



25 



(d) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- 

am i nomfifhvl -Phenyl )mfifhy1 iHpnp}-?-inHn1 innno 

Prepared from the compound obtained in (c) together with 3 
equivalents of hydrazine -hydrate in EtOH (70°C/4 hours), 
evaporation in vacuo and final purification by column 
chromatography on silica gel with CH 2 Cl 2 /EtOH/conc . 
ammonia (4:1:0.1) as eluant. 
Yield: 50 % of theory; 
Melting point: 224-225°C; 
c 25H2lN 5 0 

Calc.: molar peak M + = 407 
Found: molar peak M+ = 4 07 

Exampl e 1 8 

3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- 
acetylaminomethyl-phenyl)methylidene}-5-nitro-2-indolinone 

3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4-aminomethyl- 
phenyl ) methyl idene } -5-nitro- 2 -indolinone x H 2 0 is stirred 
into dry dioxane together with 1.2 equivalents of acetic 
anhydride and a few drops of glacial acetic acid overnight 
at ambient temperature. The mixture is evaporated down in 
vacuo and the evaporation residue is triturated with 
ether. 

Yield: 83 % of theory; 
Melting point: 170°C; 

C27 H 22 N 6°4 

Calc: molar peak M + = 494 
Found: molar peak M + = 4 94 
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The following compounds were obtained analogously to 
Example 18: 

18.1 3-{ (Z) -1- [4- (lH-imidazol-4-yl)anilino] -1- (4-N- 
acetylaminomethyl -phenyl ) methylidene } - 2 - indol inone 



Prepared from 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] - 
1- (4 -aminomethyl -phenyl) methylidene} -2 -indol inone in dry 
dioxane with acetic anhydride and some glacial acetic acid 
(ambient temperature, 24 hours) , evaporation in vacuo and 

trituration of the evaporation residue with ether . 
Yield: 88 % of theory; 
Melting point: 186-188°C; 

C 27 H 23 N 5°2 

Calc. : molar peak M + = 449 
Found: molar peak M + = 449 

18 , 2 3- { (Z) -1- [ (2-acetyl-l, 2, 3 , 4 - tetrahydro-isoquinolin- 
6-yl) -amino] -1-phenylmethylidene } -5-nitro-2-indolinone 

Prepared from 3- { (Z) -1- [ (1, 2, 3, 4 - tetrahydro-isoquinolin- 
6-yl) -amino] -1-phenylmethylidene} -5-nitro-2-indolinone x 

HC1 x H2O in glacial acetic acid with acetic anhydride in 

the presence of Hunig's base. 
Yield: 83 % of theory; 
Melting point: 285-286°C; 
C26H22N4O4 

Calc: C 68.69 H 4.88 N 12.32 

Found: 68.34 4.81 12.27 

Calc. : molar peak M + = 454 

Found: molar peak M + = 4 54 
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Example 19 

3-{ (Z) -1- [4- (3- (rac-4 -aminocarbony 1-2- oxo- pyrrol i din- 1- 
yl) - (Z) -1-propen-l-yl) anilino] -1-phenylmethylidene} -5- 
5 nitro-2-indolinone (I) and 

3-{ (Z) -1- [4- (3- (rac-4-aminocarbonyl-2-oxo-pyrrolidin-l- 
yl) - (E) -1-propen-l-yl) anilino] -1-phenylmethylidene} -5- 
nitro-2 - indolinone (II) 

10 (a) 3- [ (Z) -1- (4-bromo-anilino) -1-phenylmethylidene] -5- 
nitro-2-inciol inone ___ 



Prepared by reacting l-acetyl-3- ( 1-ethoxy- 1-phenyl- 
methylidene) -5-nitro-2-indolinone with 1.5 equivalents of 
4 -bromo- aniline in DMF (110 °C, for 2 hours) , subsequent 
15 treatment with piperidine (20°C / 0,5 hours) and 
precipitation with water. 
Yield: 92 % of theory; 
Melting point: 300-305°C; 

c 21 H 14 BrN 3°3 

20 Calc . : C 57.82 H 3.23 N 9.63 Br 18.32 

Found: 57.81 3.20 9.65 18.22 

Calc: molar peak M+ = 435/437 1 (Br) 

Found: molar peak M+ = 435/437 (1 Br) 

25 (b) (T) and (II) 

440 nig (1.0 mmol) of the 4 -bromophenyl compound obtained 
in (a), 21 mg (0.069 mmol) of tri-o-tolyl-phosphine, 5 mg 
(0.023 mmol) of palladium diacetate, 185 mg (1.1 mmol) of 
rac-l~allyl-4-aminocarbonyl-2-oxo-pyrrolidine (melting 

30 point: 69-70°C) and 0.35 ml (2.0 mmol) of Hunig ' s base are 
stirred in 20 ml of DMF for 15 hours at 100°C, filtered 
over kieselguhr, poured onto water, the. precipitate is 
filtered off and purified by column chromatography on 
silica gel with CH 2 Cl2/MeOH (10:1) as eluant. 

35 The (Z) isomer (I) is eluted first (Rf = 0.50) and 
crystallised with ether: 
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3- { (Z) -1- [4- (3- (rac-4-aminocarbonyl-2-oxo-pyrrolidin-l- 
yl) - (Z) -1-propen-l-yl) anilino] -1-phenylmethylidene} -5- 
nitro-2-indolinone . 
Yield: 131 mg (91 % of theory) ; 
5 Melting point: 170°C (foam); 
C29H25N5O5 

Calc. : molar peak M + = 523 
Found: molar peak M + = 523 

10 Then the (E) isomer (II) is eluted (Rf = 0.43) and 
crystallised from MeOH (+ ether) . 

3 - { (Z) -1- [4- (3- (rac-4-aminocarbonyl-2-oxo-pyrrolidin-l- 
yl) - (E) -1-propen-l-yl) anilino] -1-phenylmethylidene } - 5- 
15 nitro-2-indolinone . 

Yield: 147 mg (14 % of theory) ; 
Melting point: 220-225°C; 

C29 H 25 N 5°5 

Calc. : molar peak M + = 523 
2 0 Found: molar peak M + = 523 

The following compounds were obtained analogously to 
Example 19: 

25 19 ■ 1 3-{ (Z) -1- [4- (3- (2-oxo-pyrrolidin-l-yl) - (Z) -1-propen- 
l-yl) -anilino] -1-phenylmethylidene} -5-nitro-2 -indolinone 
( I ) and 

3- { (Z) -1- [4- (3- (2-oxo-pyrrolidin-l-yl) - (E) -1-propen-l- 
yl) anilino] -1-phenylmethylidene} -5-nitro-2- indolinone (II) 



Prepared by reacting 3- [ (Z) -1- (4- ( 4 -bromo- anilino) - 
1-phenylmethylidene] -5-nitro-2-indolinone with 1.1 
equivalents of N-allyl-pyrrolidin-2-one, 0.07 equivalents 
of tri- (o-tolyl) phosphine, 0.02 equivalents of palladium 
3 5 diacetate and 2 equivalents of Hiinig ! s base in DMF (3 

hours, 100°C; under nitrogen) , filtering over kieselguhr, 




adding water and purifying the precipitate obtained by 
column chromatography on silica gel with EtOac/EtOH (10:1) 
as eluant . 

5 The (Z) isomer (I) is eluted first (Rf = 0.63) : 

3-{ (Z) -1- [4- (3- (2-oxo-pyrrolidin-l-yl) - (Z) -1-propen-l-yl) - 
anilino] -1-phenylmethylidene} -5-nitro-2 -indolinone . 
Yield: 22 % of theory; 
Melting point: 262-263°C; 
10 C 2 8H 2 4 N 4°4 

Calc: C 69.99 H 5.03 N 11.66 

Found: 69.50 5.30 11.45 

Calc.: molar peak (M-H) " = 479 
Found: molar peak (M-H) " = 479 

15 

Then the (E) isomer (II) is eluted (Rf = 0.41): 

3-{ (Z) -1- [4- (3- (2-oxo-pyrrolidin-l-yl) - (E) -1-propen-l-yl) - 
anilino] -1-phenylmethylidene} -5-nitro-2 -indolinone . 
Yield: 19 % of theory; 
20 Melting point: 278-280°C; 

C 28 H 24 N 4°4 

Calc: C 69.99 H 5.03 N 11.66 

Found: 6 9.78 5.24 11.4 9 

Calc: molar peak (M-H) " = 479 

25 Found: molar peak (M-H) " = 479 

19.?, Mixture of 3 -{ (Z) -1- [4- (2- (2-oxo-pyrrolidin-l-yl) - 
(Z) -ethen-l-yl) anilino] -1-phenylmethylidene} -5-nitro-2- 
indolinone (I) and 
30 3-{ (Z) -1- [4- (2- (2-oxo-pyrrolidin-l-yl) - (E) -ethen-l- 
yl) anilino] -1-phenylmethylidene} -5-nitro-2 -indolinone (II) 



35 



Prepared by reacting 3- [ (Z) -1- (4- (4 -bromo- anilino) - 
1-phenylmethylidene] -5 -nitro with 1.5 equivalents of 
N-vinyl-pyrrolidon-2-ine, 0.07 equivalents of tri- (o- 
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tolyl) phosphine, 0,02 equivalents of palladium diacetate 
and 2 equivalents of Hiinig's base in DMF (for 2 hours, 
10 0°C) , filtering over kieselguhr, adding with water and 
purifying the resulting precipitate by column 
5 chromatography on silica gel with toluene/EtOac/EtOH 
(4:2:1) as eluant . 

A mixture of (Z/E) isomers is obtained (Rf = 0.48 and 
0.40) : 

Yield: 54.9 % of theory; 
10 Melting point: 260-265°C; 

C 2 7 H 22 N 4°4 x 0.3 H 2 0 

Calc: C 68.71 H 4.83 N 11.87 

Found: 68.72 5.10 11.68 

Calc. : molar peak M+ = 466 

15 Found: molar peak M + = 4 66 

The following compounds may be prepared analogously to the 
preceding Examples : 

20 (1) 3- { (Z) -1- [ (indol-5-yl) amino] -1-phenylmethylidene} -5- 
nitro-2-i ndo 1 inone , 

(2) 3- { (Z) -1- [ (l-methyl-benzimidazol-5-yl) amino] -1- 
phenylmethyl idene } - 5 -ni t ro- 2 - indolinone , 

25 

(3) 3- { (Z) -1- [ (2-azaindol-5-yl) amino] -1- 
phenylmethyl idene } - 5 -nitro- 2 - indol inone , 

(4) 3- { (Z) -1- [ (2-indazol-6-yl) amino] -1-phenylmethylidene} - 
30 5-nitro-2 -indolinone, 

(5) 3- { (Z) -1- [ (2-oxo-indolin-5-yl) amino] -1- 
phenylmet hyl idene }-5-nitro-2- indol inone , 
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(6) 3-{(Z)-l-[(l / 2,3 / 4-tetrahydro-quinolin-6-yl) amino] - 
1 -phenyl met hyl idene } - 5 -nitro- 2 - indolinone , 



10 
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(7) 3- { (Z) -1- [ (benzimidazol-5-yl) amino] -1- 
phenylmethylidene } - 5 -nitro- 2 - indolinone , 

(8) 3- { (Z) -1- [ (l-methyl-2-oxo-2, 3 -dihydro-lH-benzimidazol- 
B-yl) amino] -1-phenylmethylidene} -5-nitro-2-indolinone, 

(9) 3- { (Z) -1- [ (quinolin-6-yl) amino] -1-phenylmethylidene} - 
5 - ni t ro - 2 - indol inone , 

(10) 3- { (Z) -1- [ (2-oxo-l, 2-dihydro-pyrazin-7-yl) amino] - 
1-phenylmethylidene} - 5 -nitro- 2 -indolinone, 

(11) 3- { (Z) -1- [ (isoquinolin-5-yl) amino] -1- 
15 phenylmethylidene } -5-nitro-2-indolinone, 

(12) 3- { (Z) -1- t (2-Boc-l, 2, 3 , 4 - tetrahydro-isoquinolin-5 - 
yl) amino] -1-phenylmethylidene} -5 -nitro- 2 -indolinone, 

20 (13) 3- { (Z) -1- [ (2-ethoxycarbonylmethyl-l,3-dioxo- 

isoindolin-5-yl) amino] -1-phenylmethylidene} -5 -nitro- 2- 
indol inone , 

(14) 3-{(Z)-l-[(2- (3 -ethoxycarbonyl -propyl) -1, 3-dioxo- 
25 isoindolin-5-yl) amino] -1-phenylmethylidene } -5 -nitro- 2 - 

indolinone 

(15) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (3-cyano- 
phenyl) methyl idene} - 5 -nitro-2- indolinone 

30 

(16) 3-{ (Z) -1- [3- (lH-imidazolin-2-yl) anilino] -1- 
phenylmethylidene } - 5 -nitro- 2 - indolinone , 

(17) 3-{ (Z) -1- [4- (1,2,3,4-tetrahydro-isoquinolin- (5) - 
3 5 yl) amino] -1-phenylmethylidene} -5 -nitro -2 -indolinone - 

hydrochloride , 
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(18) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (3- 
aminomethyl -phenyl) methyl idene} -5-nitro-2-indolinone , 

(19) 3-{(Z)-l-[4- (2-amino-lH-imidazol-4-yl) anilino] -1- 
5 phenylmethylidene} -5-nitro-2-indolinone, 

(20) 3-{ (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] -1- 
phenylmet hyl idene } - 2 - indol inone , 

10 (21) 3-{(Z)-l-[4- (2-amino-5-methyl-lH-imidazol-4- 
yl) anilino] -1 -phenylmethylidene} -2-indolinone, 

(22) 3- { (Z) -1- [4- (2-amino-lH-thiazole-4-yl) anilino] -1- 
phenylmet hyl idene } - 2 - indol inone , 

15 

(23) 3-{ (Z) -1- [4- ( (imidazol-l-yl) methyl) anilino] -1- 
phenylmet hyl idene } - 2 - indol inone , 

(24) 3- { (Z) -1- [4- ( (2-oxo-pyrrolidin-l-yl) methyl) anilino] 
2 0 1 -phenylmethylidene} -2-indolinone, 

(25) 3- { (Z) -1- [3- ( (2-oxo-pyrrolidin-l-yl) methyl) anilino] 
1 -phenylmet hyl idene } - 2 - indol inone , 

25 (26) 3-{(Z)-l-[2- ( lH-imidazol -4 -yl) anilino] -1- 
phenylmet hyl idene } - 2 - indol inone , 

(27) 3- { (Z) -1- [4- (2-amino-lH-imidazol-4-yl) anilino] -1- 
phenylmet hyl idene } - 2 - indol inone , 



30 



(28) 3-{(Z)-l-[4-( (2, 4-dioxo-imidazolidin-5- 
yl) methyl) anilino] -1 -phenylmethylidene} -2 -indol inone, 
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(29) 3-{(Z)-l-[4-( (2,4-dioxo-imidazolidin-5- 
yl idene) methyl) anilino] -1 -phenylmethylidene} -2 -indol inone , 




(30) 3-{ (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] -1- 
phenylmet hyl idene } - 2 - indol inone , 

(31) 3-{(Z)-l-[4- ( 1 -methyl -1H- imidazole- 5 -yl) anilino] -1- 
5 phenylmet hyl idene } - 2 - indol inone , 

(32) 3-{(Z)-l-[4- (2 -acetylamino-lH- imidazol -4 -yl) anilino] - 
1 -phenylmet hyl idene } - 2 - indol inone , 

10 (33) 3-{ (Z) -1- [4- (2-acetylamino-5-methyl-lH-imidazol-4- 
yl) anilino] - 1 -phenylmet hyl idene } -2-indolinone, 

X34) 3-{ (Z) -1- [4- (lH-tetrazol-5-yl) anilino] -1- 
phenylme thy 1 idene } - 2 - indol inone , 

15 

(35) 3 - { (Z) -1- [4- ( (imidazol -4 -yl) methyl) anilino] -1- 
phenylme thyl idene } - 2 - indol inone , 

(36) 3-{ (Z) -1- [4- (2- ( imidazol -4 -yl) ethyl) anilino] -1- 
2 0 phenylme thyl idene } - 2 - indol inone , 

(37) 3- { (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
1 - phenylme t hyl idene } - 2 - indol inone , 

25 (38) 3-{ (Z) -1- [4- ( (2,4-dioxo-thiazolidin-5- 

ylidene) methyl ) anilino] -1 -phenylme thyl idene} -2 -indol inone, 

(39) 3- { (Z) -1- [4- ( (2,4-dioxo-thiazolidin-5-yl) -methyl) - 
ani 1 ino] - 1 -phenylme thyl idene } - 2 - indol inone , 

30 

(40) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- 
trif luorome thyl -phenyl ) methylidene } - 2 - indolinone , 
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(41) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4 -methyl - 
pheyl ) phe thyl idene [sic] } - 2 - indol inone , 
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(42) 3-{(Z)-l-[4- (2-isobutyl-lH-imidazol-4-yl) anilino] -1- 
pheny lmethyl idene } - 5 - ni t ro - 2 - indol inone , 

(43) 3-{(Z)-l-[4-[ ( 1-Boc-imidazolin- 2 -yl) methyl] anilino] ■ 
5 1 -pheny lmethyl idene } - 5 -nit ro- 2 - indol inone 

(44) 3- { (Z) -1- [4- [ ( imidazolin- 2 -yl) methyl] anilino] -1- 
phenylmethyl idene } - 5 -nitro- 2 - indolinone , 

10 (45) 3-{(Z)-l-[4-[ ( imidazol in- 1-yl) methyl] anilino] -1- 
phenylmethyl idene } - 5 -nitro- 2 - indol inone , 

(46) 3-{(Z)-l-[4-[ (5-methoxycarbonyl-2-oxo-pyrrolidin-l- 
yl) methyl] anilino] -1 -pheny lmethyl idene} -5 -nitro-2 - 
15 indolinone, 



(47) 3 - { (Z) -1- [4- [ (5-carboxy-2-oxo-pyrrolidin-l- 
yl) methyl] anilino] -1 -pheny lmethyl idene} -5-nitro-2- 
indol inone, 

20 

(48) 3-{(Z)-l-[4-[ (pyrrol -1-yl) methyl] anilino] - 
1 -phenylmethyl idene } - 5 -nitro- 2 - indolinone , 

(49) 3-{(Z)-l-[4-[(2, 5-dihydro-2, 5-dioxo-pyrrol-l- 
25 yl) methyl] anilino] -1 -phenylmethyl idene} -5-nitro-2 - 

indolinone , 



(50) 3- { (Z) -1- [4- [ (2, 5-dioxo-pyrrolidin-l- 

yl) methyl] anilino] -1-phenylmethylidene} - 5 -nitro- 2 - 
3 0 indolinone, 

(51) 3-{(Z)-l-[4-[ ( 3 -oxo-pyrrolidin- 1-yl) methyl] anilino] - 
1 -phenylmethylidene } - 5 -nitro- 2 - indolinone , 

35 (52) 3-{(Z)-l-[4- (imidazol -1-yl) anilino] - 
1 -phenylmethylidene } - 5 -nitro- 2 - indolinone , 



10 



35 
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(53) 3-{(Z)-l-[4- (3,5-dioxo-tetrahydro-l,2,4-triazol-4- 
yl) anilino] -1-phenylmethylidene} -5-nitro-2-indolinone, 

(54) 3 - { (Z) -1- [4- (2 , 4-dioxo-imidazolin-5-yl) anilino] - 
1 -phenylmethyl idene }-5-nitro-2- indolinone , 

(55) 3-{ (Z) -1- [4- [ (3-methyl-2 , 4-dioxo-imidazolin-5- 
ylidene) methyl] anilino] -1 -phenylmethyl idene} -5-nitro-2- 
indolinone, 

(56) 3-{(Z)-l-[4-[(l, 3 -dimethyl -2,4 -dioxo-imidazolin- 5- 
yl idene) methyl] anilino] -1 -phenylmethyl idene} -5-nitro-2- 
indolinone, 

15 (57) 3-{ (Z) -1- [4- [ (l-methyl-2, 4 -dioxo-imidazolin- 5- 
yl) methyl] anilino] -1-phenylmethylidene} -5-nitro-2- 
indolinone, 

(58) 3-{ (Z) -1- [4- [ (3-methyl-2, 4-dioxo-imidazolin-5- 
2 0 yl) methyl] anilino] -1-phenylmethylidene} -5-nitro-2- 

indolinone, 

(59) 3-{ (Z) -1- [4- [ (1, 3-dimethyl-2, 4-dioxo-imidazolin-5- 
yl) methyl] anilino] -1-phenylmethylidene} -5-nitro-2- 

25 indolinone, 

(60) 3-{ (Z) -1- [4- [1- (imidazol-4-yl) ethen-l-yl] anilino] - 
1-phenylmethylidene} -5 -nit ro- 2 -indolinone, 

30 (61) 3-{ (Z) -1- [4- [1- (imidazol-4-yl) ethyl] anilino] - 
1 -phenylmethyl idene } - 5 -nitro - 2 - indolinone , 

(62) 3-{ (Z) -1- [3- [1- (imidazol-4-yl) -3-propen-l- 
yl] anilino] -1-phenylmethylidene} -5-nitro-2-indolinone, 



(63) 3-{(Z)-l-[3-[l- (imidazol-4-yl) -1-propen-l- 
yl] anilino] -1-phenylmethylidene} -5-nitro-2-indolinone / 



• m 

- 118 - 



(64) 3-{(Z)-l-[3-[l- (imidazol -4 -yl) propyl] anilino] - 
1 -phenylmethylidene } - 5 -nit ro- 2 - indol inone , 

5 (65) 3-{(Z)-l-[4-[3- (5-aminocarbonyl-2-oxo-pyrrolidin-l- 
yl) -1-propen-l-yl] anilino] -1 -phenylmethylidene} -5-nitro-2- 
indol inone, 

(66) 3- { (Z) -1- [4- [3- (5-aminocarbonyl-2-oxo-pyrrolidin-l- 
10 yl) -propyl] anilino] -1 -phenylmethylidene } -5-nitro-2- 

indol inone, 

(67) 3-{ (Z) -1- [4- [3- (pyrrolidin-l-yl) -1-propen-l- 

yl] anilino] -1 -phenylmethylidene} -5-nitro-2-indolinone, 

15 

(68) 3- { (Z) -1- [4- [3- (pyrrolidin-l-yl) -propyl] anilino] - 
1 -phenylmethylidene } - 5 -nitro- 2 - indolinone , 

(69) 3- { (Z) -1- [4- [ (2-oxo-pyrrolidin-l-yl) -1-propen-l- 
20 yl] anilino] -1 -phenylmethylidene} -5-nitro-2-indolinone, 

(70) 3-{ (Z) -1- [4- [ (2-oxo-pyrrolidin-l-yl) -propyl] anilino] - 
1 -phenylmethylidene } - 5 -nitro- 2 - indolinone , 

25 (71) 3-{ (Z) -1- [3- ( 1-methyl-lH-imidazol -4 -yl) anilino] -1- 
phenylme t hyl idene } - 2 - indol inone , 

(72) 3-{ (Z) -1- [3- (lH-imidazol-4-yl) anilino] -1- (4- 

trif luoromethyl -phenyl ) methylidene } - 5 -nitro- 2 - indolinone , 

30 

(73) 3-{(Z)-l-[3- ( lH-imidazol -4 -yl) anilino] -1- (4 -methyl - 
phenyl ) methylidene } - 5 -nitro- 2 - indolinone , 

(74) 3- { (Z) -1- [3- (2-acetylamino-lH-imidazol-4-yl) anilino] - 
3 5 1 -phenylmethylidene } - 5 - nit ro- 2 - indol inone , 



# • 
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(75) 3-{ (Z) -1- [3- (2-methyl-lH-imidazol-4-yl) anilino] -1- 
phenylmethyl idene } - 5 -nitro- 2 - indolinone , 

(76) 3- { (Z) -1- [3- ( (pyrrolidin-l-yl) methyl) anilino] -1- 
5 phenylmethyl idene } - 5 -ni tro- 2 - indol inone , 

(77) 3-{ (Z) -1- [3- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
1 -phenylmethyl idene } - 5 -nitro-2 - indolinone , 

10 (78) 3- { (Z) -1- [3- ( (l-methyl-2,4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1 -phenylmethyl idene } -5- 
nitro-2 -indolinone, 

(79) 3-{ (Z) -1- [3- (2-ethyl-lH-imidazol-4-yl) anilino] -1- 
15 phenyl -methyl idene} -5-nitro-2-indolinone, 

(80) 3- { (Z) -1- [4- [2- (2-oxo-pyrrolidin-l-yl) ethen-1- 
yl] anilino] -1-phenylmethylidene} -5 -nitro-2 -indolinone, 

20 (81) 3- { (Z) -1- [4- [2- (2-oxo-pyrrolidin-l-yl) ethyl] anilino] - 
1 -phenylmethyl idene } - 5 -ni tro - 2 - indol inone , 

(82) 3- { (Z) -1- [4- [1- (pyrrolidin-l-yl) ethyl] anilino] -1- 
phenylme thy 1 idene } - 5 -nitro- 2 - indolinone , 

25 

(83) 3- { (Z) -1- [4- [1- (2-oxo-pyrrolidin-l-yl) ethyl] anilino] - 
1 -phenylmethyl idene } - 5 -nit ro- 2 - indol inone , 

(84) 3-{ (Z) -1- [4- [ (2-methyl-pyrrolidin-l-yl) methyl] - 
30 anilino] -1-phenylmethylidene} -5-nitro-2-indolinone, 

(85) 3- { (Z) -1- [4- [ (3 -methyl -pyrrolidin-l-yl) methyl] - 
anilino] -1-phenylmethylidene} -5 -nitro- 2 -indol inone, 

35 (86) 3-{ (Z) -1- [4- [ (pyrrolidin-2-yl) methyl] anilino] -1- 
phenylmethyl idene } - 5 -nitro-2 - indol inone , 
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(87) 3- { (Z) -1- [4- [ ( 1 -methyl -pyrrol idin- 2 -yl) methyl] - 
ani 1 ino] - 1 -phenylmethyl idene } - 5 - ni t ro - 2 - indol inone , 

(88) 3-{ (Z) -1- [4 - [ ( 1-acetyl-pyrrolidin- 2 -yl) methyl] - 
5 anilino] -1 -phenylmethyl idene} -5-nitro-2-indolinone, 

(89) 3-{ (Z) -1- [4- [ (pyrrolidine 3 -yl) methyl] anilino] -1- 
phenylmethyl idene} -5-nitro-2-indolinone, 

10 (90) 3-{ (Z) -1- [4- [ ( 1 -methyl -pyrrolidin- 3- 

yl) methyl] anilino] -1 -phenylmethyl idene} -5-nitro-2 - 
indol inone, 

(91) 3-{(Z)-l-[4-[ ( 1-acetyl-pyrrolidin- 3 -yl) methyl] - 
15 anil ino] - 1 -phenylmethyl idene }-5-nitro-2- indol inone , 

(92) 3-{ (Z) -1- [4- [ (2-oxo-pyrrolidin-5-yl) methyl] anilino] - 
1 -phenylmethyl idene }-5-nitro-2- indol inone , 

20 (93) 3-{ (Z) -1- [4- [ (2-oxo-pyrrolidin-3-yl)methyl] anilino] - 
1 -phenylmethyl idene }-5-nitro-2- indolinone , 

(94) 3-{ (Z) -1- [4- [ ( 2 -oxo-pyrrolidin-4-yl) methyl] anilino] - 
1 -phenylmethyl idene- 5 -nitro- 2 -indolinone, 

25 

(95) 3-{ (Z) -1- [4- [ (2,5-dioxo-pyrrolidin-3- 

yl) methyl] anilino] -1 -phenylmethyl idene} -5-nitro-2 - 
indolinone, 

30 (96) 3-{(Z)-l-[4-[ (2, 5-dioxo-2, 5-dihydro-pyrrol-3 - 
yl) methyl] anilino] -1 -phenylmethyl idene} -5-nitro-2- 
indol inone, 

(97) 3- { (Z) -1- [4- [ ( 2 -hydroxymethyl -pyrrol idin- 1- 
3 5 yl) methyl] anilino] -1 -phenylmethyl idene} -5-nitro-2- 
indol inone, 
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(98) 3-{ (Z) -1- [4- [ ( 2 -methoxymethyl -pyrrol idin-1- 
yl) methyl] anilino] -1-phenylmethylidene} -5-nitro-2- 
indolinone, 

5 (99) 3-{ (Z) -1- [4- [ (2-ethoxycarbonyl-pyrrolidin-l- 
yl) methyl] anilino] -1-phenylmethylidene} -5-nitro-2- 
indolinone, 

(100) 3- { (Z) -1- [4- [ (pyrazol-l-yl) methyl] anilino] -1- 
10 phenylmethyl idene }-5-nitro-2- indolinone , 

(101) 3-{ (Z) -1- [4- [ (3-oxo-2,3-dihydro-pyrazol-l- 
yl) methyl] anilino] -1-phenylmethylidene} -5-nitro-2- 
indolinone, 

15 

(102) 3-{ (Z) -1- [4- [ (2-oxo-imidazolidin-l- 

yl) methyl] anilino] -1-phenylmethylidene} -5-nitro-2- 
indolinone, 

20 (103) 3-{ (Z) -1- [4- [ (2-oxo-2, 3-dihydro-imidazol-l- 
yl) methyl] anilino] -1-phenylmethylidene} -5-nitro-2- 
indolinone, 

(104) 3- { (Z) -1- [4- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] 
25 1- ( 4 -aminomethyl -phenyl) -methylidene} -5-nitro-2- 

indolinone, 

(105) 3-{ (Z) -1- [4- (1 -methyl -lH-imidazol -4 -yl) anilino] 
1- (4 -aminomethyl -phenyl) -methylidene} -5-nitro-2- 

3 0 indolinone, 

(106) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- 
aminomethyl -phenyl) -methylidene} -2 -indolinone , 

35 (10 7) 3-{(Z)-l-[4- ( 1H- imidazol -4 -yl) anilino] -1- (4- 

aminomethyl -phenyl) -methylidene} -5-nitro-2-indolinone 
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(108) 3- { (Z) -1- [4- (2-acetylamino-lH-imidazol-4- 
yDanilino] -1- (4 -aminomethyl -phenyl) -methylidene} -5-nitro 
2 - indol inone , 

(109) 3-{(Z)-l-[4- ( 2 -methyl -lH-imidazol -4 -yl) anilino] - 

1- ( 4 -ami nomethyl -phenyl) -methylidene} -5-nitro-2- 
indol inone, 

(110) 3-{(Z)-l-[(l,2,3, 4-tetrahydro-isoquinolin-6- 

yl) amino] -1- ( 4 -aminomethyl -phenyl) -methylidene} -5-nitro- 2 
indol inone, 

(111) 3-{(Z)-l-[ (2 -acetyl -1,2, 3,4- tetrahydro-isoquinolin- 
6-yl) amino] -1- (4 -aminomethyl -phenyl) -methylidene} -5-nitro 

2 - indol inone , 

(112) 3- { (Z) -1- [4- ( (2 , 4-dioxo-imidazolidin-S- 
ylidene) methyl) anilino] -1- (4 -aminomethyl -phenyl) - 
methylidene} -5-nitro- 2- indolinone, 

(113) 3- { (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] - 
1- (4 -aminomethyl -phenyl) -methylidene} -5-nitro-2- 
indol inone, 

(114) 3- { (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] 
1- (4 -aminomethyl -phenyl) -methylidene } -5-nitro- 2 - 

indol inone, 

(115) 3- { (Z) -1- [4- ( (l-methyl-2,4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4 -aminomethyl -phenyl) - 
methylidene }-5-nitro-2- indol inone , 

(116) 3- { (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 
1- (4 -aminomethyl -phenyl) -methylidene} -5-nitro- 2- 
indol inone, 
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(117) 3-{ (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 

1- (4-acetylaminomethyl-phenyl) -methyl idene } -5-nitro- 

2- indolinone, 

5 (118) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 

1- (4 -acetylaminomethyl -phenyl) -methyl idene } -5-nitro- 

2 - indol inone, 

(119) 3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (4- 
10 acetylaminomethyl -phenyl) -methylidene} -2-indolinone, 

(12 0) 3- { (Z) -1- [4- ( IH-imidazol- 4 -yl) anilino] -1- (4- 
acetylaminomethyl -phenyl) -methylidene} -5-nitro-2- 
indol inone, 

15 

(121) 3 - { (Z) -1- [4- (2-acetylamino-lH-imidazol-4- 
yl) anilino] -1- (4 -acetylaminomethyl -phenyl) -methylidene} -5- 
nitro-2 - indolinone , 

20 (122) 3-{(Z)-l-[4- (2-methyl-lH-imidazol-4-yl) anilino] - 
1- (4-acetylaminomethyl-phenyl) -methylidene} -5-nitro-2- 
indolinone, 

(123) 3-{(Z)-l-[(l,2,3, 4-tetrahydro-isoquinolin-6- 

2 5 yl) amino] -1- (4-acetylaminomethyl-phenyl) -methylidene} -5- 

nitro-2-i ndo 1 i none , 

(124) 3-{ (Z) -1- [ (2-acetyl-l, 2, 3 , 4- tetrahydro-isoquinolin- 
6 -yl) amino] -1- (4-acetylaminomethyl-phenyl) -methylidene} -5- 

3 0 ni t ro - 2 - indol inone , 

(125) 3-{ (Z) -1- [4- ( (2 / 4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4-acetylaminomethyl-phenyl) - 
methyl idene }-5-nitro-2- indol inone , 

35 
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(12 6) 3-{(Z)-l-[4-( (pyrrolidin-l-yl) methyl) anilino] -1- (4- 
acetylaminomethyl -phenyl) -methyl idene } -5-nitro-2- 
indolinone, 

5 (127) 3-{(Z)-l-[4-(2- (imidazol-4-yl) -(E) -ethenyl) anilino] - 
1- (4 -acetylaminomethyl -phenyl) -methylidene } -5-nitro-2- 
indolinone, 

(12 8) 3-{(Z)-l-[4-( (1 -methyl -2 , 4-dioxo-imidazolidin-5- 
10 (E/Z) -ylidene) methyl) anilino] -1- (4 -acetylaminomethyl - 
phenyl) -methylidene} -5 -nitro- 2 -indolinone, 

(129) 3- { (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 
1- (4 -acetylaminomethyl -phenyl) -methylidene} -5-nitro-2- 

15 indolinone, 

(130) 3- { (Z) -1- [4- (1 -methyl -IH-imidazol- 2 -yl) anilino] - 
1- (4 -pyrrolidinomethyl -phenyl) -methylidene} -5-nitro- 

2 - indolinone , 

20 

(131) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 

1- (4 -pyrrolidinomethyl -phenyl) -methylidene } -5-nitro- 

2 - indolinone, 

25 (13 2) 3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (4- 

pyrrolidinomethyl -phenyl) -methylidene} -2 -indolinone, 

(13 3) 3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (4- 
pyrrolidinomethyl -phenyl) -methylidene} -5-nitro-2- 
3 0 indolinone, 

(134) 3-{ (Z) -1- [4- (2-pyrrolidino-lH-imidazol-4- 
yl) anilino] -1- (4 -pyrrolidinomethyl -phenyl) -methylidene} -5- 
nitro-2 - indolinone , 

35 
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(135) 3-{ (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 
1- ( 4 -pyrrolidinomethyl -phenyl) - methyl idene} -5-nitro-2 - 
indolinone, 

5 (13 6) 3-{(Z)-l-[(l,2,3, 4-tetrahydro-isoquinolin-6 - 

yl) amino] -1- (4 -pyrrol idinomethyl -phenyl) -methyl idene } -5- 
nitro- 2 -indolinone , 

(13 7) 3-{(Z)-l-[ (2 -acetyl- 1, 2 , 3 , 4-tetrahydro-isoquinolin- 
10 6 -yl) amino] -1- (4 -pyrrol idinomethyl -phenyl) -methyl idene } -5- 
nitro-2-indolinone , 

(13 8) 3-{(Z)-l-[4-( (2,4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- ( 4 -pyrrolidinomethyl -phenyl) - 
15 methyl idene } - 5 -nitro- 2 - indolinone , 

(139) 3-{ (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] -1- (4- 
pyrrolidinomethyl -phenyl) -methylidene} -5-nitro-2- 
indolinone, 

20 

(140) 3-{ (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
1- (4 -pyrrol idinomethyl -phenyl) -methylidene} - 5 -nitro- 2- 
indolinone, 

25 (141) 3-{ (Z) -1- [4- ( (l-methyl-2,4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4 -acetyl aminomethyl - 
phenyl ) -methylidene }-5-nitro-2- indolinone , 

(142) 3-{ (Z) -1- [4- ( 2 -ethyl -IH-imidazol -4 -yl) anilino] - 
30 1- (4 -pyrrol idinomethyl -phenyl) -methylidene } -5-nitro-2- 
indolinone, 



35 



(14 3) 3-{(Z)-l-[4- ( 1 -methyl -lH-imidazol -2 -yl) anilino] - 

1- ( 4 -piperidinomethyl -phenyl) -methylidene} -5-nitro- 

2 - indolinone, 
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(144) 3-{ (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 

1- ( 4 -piperidinomethyl -phenyl) -methyl idene } -5-nitro- 

2 - indol inone, 

(145) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- 
piperidinomethyl -phenyl ) -me thyl idene } - 2 - indol inone , 

(146) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- 
piperidinomethyl -phenyl ) -methyl idene } - 5 -nitro - 2 - 
indol inone, 

(147) 3-{ (Z) -1- [4- (2-pyrrolidino-lH-imidazol-4- 

yl) anilino] -1- (4 -piperidinomethyl -phenyl) -methylidene} -5 
nitro- 2 - indol inone , 

(148) 3-{ (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 
1- (4 -piperidinomethyl -phenyl) -methylidene} -5-nitro-2- 
indol inone, 

(149) 3-{ (Z) -1- t (l,2,3,4-tetrahydro-isoquinolin-6- 

yl) amino] -1- (4 -piperidinomethyl -phenyl) -methylidene} -5- 
ni t ro - 2 - indol inone , 

(150) 3-{ (Z) -1- [ (2-acetyl-l / 2 / 3 / 4-tetrahydro-isoquinolin 
6-yl) amino] -1- (4 -piperidinomethyl -phenyl) -methylidene} -5 
nitro-2-i ndo 1 i none , 

(151) 3-{ (Z) -1- [4- ( (2,4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4 -piperidinomethyl -phenyl) - 
methylidene } - 5 -nitro- 2 - indolinone , 

(152) 3-{ (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] -1- (4 
piperidinomethyl -phenyl ) -methylidene } - 5 -nitro- 2 - 
indolinone, 
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(153) 3- { (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] 
1- (4 -piper idinomethyl -phenyl) -methylidene} -5-nitro-2- 
indol inone, 

5 (154) 3-{ (Z) -1- [4- ( (l-methyl-2,4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4 -piperidinomethyl- 
phenyl ) -methyl idene } - 5 -nitro- 2 - indol inone , 

(155) 3-{ (Z) -1- [4- (2 -ethyl -lH-imidazol -4 -yl) anilino] - 
10 1- (4 -piperidinomethyl -phenyl) -methylidene} -5-nitro-2- 

indol inone, 

(156) 3-{ (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 
1- (4- (2-oxo-pyrrolidino-methyl) -phenyl) -methylidene} -5- 

15 ni t ro - 2 - indol inone , 

(157) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 
1- (4- (2-oxo-pyrrolidino-methyl) -phenyl) -methylidene} -5- 
ni tro - 2 - indol inone , 

20 

(158) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- (2-oxo- 
pyrrolidino-methyl) -phenyl) -methylidene} -2- indolinone, 

(159) 3-{ (Z) -1- [4- ( lH-imidazol -4 -yl) anilino] -1- (4- (2-oxo- 
25 pyrrolidino-methyl) -phenyl) -methylidene} -5 -nit ro-2- 

indol inone, 

(160) 3- { (Z) -1- [4- (2-pyrrolidino-lH-imidazol-4- 

yl) anilino] -1- (4- (2-oxo-pyrrolidino-methyl) -phenyl) - 
3 0 methylidene } - 5 -nitro- 2 - indol inone , 

(161) 3- { (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 
1- (4- (2-oxo-pyrrolidino-methyl) -phenyl) -methylidene} -5- 
nit ro- 2 - indolinone , 

35 
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(162) 3-{ (Z) -1- [ (l,2,3,4-tetrahydro-isoquinolin-6- 
yl) amino] -1- (4- ( 2 - oxo - pyrrol idino- methyl) -phenyl) - 
methyl idene } - 5 -nitro - 2 - indolinone , 

5 (163) 3- { (Z) -1- [ (2-acetyl-l, 2 , 3 , 4-tetrahydro-isoquinolin- 
6-yl) amino] -1- (4- (2-oxo-pyrrolidino-methyl) -phenyl) - 
methyl idene } - 5 -nitro- 2 - indolinone , 

(164) 3-{(Z)-l-[4-( (2, 4-dioxo-imidazolidin-5- 

10 ylidene) methyl) anilino] -1- (4- (2-oxo-pyrrolidino-methyl) - 
phenyl) -methylidene} -5 -nitro- 2 -indolinone, 

(165) 3-{(Z)-l-[4-( (pyrrol idin-l-yl) methyl) anilino] - 

1- (4- (2-oxo-pyrrolidino-methyl) -phenyl) -methylidene} -5- 
15 nitro- 2 -indolinone, 

(166) 3- { (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] 
1- (4- (2-oxo-pyrrolidino-methyl) -phenyl) -methylidene} -5- 
ni t ro - 2 - indol inone , 

20 

(167) 3- { (Z) -1- [4- ( (l-methyl-2,4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4- (2-oxo-pyrrolidino- 
methyl) -phenyl) -methylidene} -5 -nitro- 2 -indolinone , 

25 (168) 3-{(Z)-l-[4- ( 2 -ethyl -lH-imidazol -4 -yl) anilino] - 

1- (4- (2-oxo-pyrrolidino-methyl) -phenyl) -methylidene} -5- 
ni t ro - 2 - indol inone , 

(169) 3- { (Z) -1- [4- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] - 
30 1- (4- (2-oxo-piperidino-methyl) -phenyl) -methylidene } -5- 
ni t ro - 2 - indol inone , 



35 



(170) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 
1- (4- (2-oxo-piperidino-methyl) -phenyl) -methylidene }- 5- 
ni t ro - 2 - indol inone , 
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(171) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4 - (2-oxo- 
piperidino-methyl) -phenyl) -methylidene} -2 -indol inone, 

(172) 3-{ (Z) -1- [4- ( lH-imidazol -4 -yl) anilino] -1- (4- (2-oxo- 
5 piperidino-methyl) -phenyl) -methylidene} -5-nitro-2 - 

indol inone, 

(173) 3- { (Z) -1- [4- (2-piperidino-lH-imidazol-4-yl) anilino] 
1- (4- (2-oxo-piperidino-methyl) -phenyl) -methylidene} -5- 

10 nitro-2-indolinone , 

(174) 3- { (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 
1- (4- (2-oxo-piperidino-methyl) -phenyl) -methylidene} -5- 
ni t ro - 2 - indol inone , 

15 

(175) 3-{ (Z) -1- [ (1, 2,3,4-tetrahydro-isoquinolin-6- 
yl) amino] -1- (4- (2-oxo-piperidino-methyl) -phenyl) - 
methylidene } - 5 -nitro- 2 - indolinone , 

20 (176) 3- { (Z) -1- [ (2-acetyl-l, 2 , 3 , 4- tetrahydro-isoquinolin- 
6-yl) amino] -1- (4- (2-oxo-piperidino-methyl) -phenyl) - 
me t hy 1 i dene }-5-nitro-2- indo 1 inone , 

(177) 3-{ (Z) -1- [4- ( <2,4-dioxo-imidazolidin-5- 

25 ylidene) methyl) anilino] -1- (4- (2-oxo-piperidino-methyl) - 
phenyl ) -methyl idene } - 5 -ni t ro- 2 - indol inone , 

(178) 3-{ (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] - 
1- (4- (2-oxo-piperidino-methyl) -phenyl) -methylidene} -5- 

30 nitro-2- indol inone , 

(179) 3-{(Z)-l-[4-(2- (imidazol-4-yl) -(E) -ethenyl) anilino] 
1- (4- (2-oxo-piperidino-methyl) -phenyl) -methylidene } -5 - 
ni t ro - 2 - indol inone , 

35 
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(180) 3-{(Z)-l-[4-( (1 -methyl -2 , 4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4- (2-oxo-piperid±no- 
methyl) -phenyl) -methylidene} -5-nitro-2-indolinone , 

5 (181) 3-{ (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 

1- (4- (2-oxo-piperidino-methyl) -phenyl) -methylidene } -5 - 
ni t r o - 2 - indol i none , 

(182) 3-{ (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 
10 1- (4- (2 -amino -ethyl) -phenyl) -methylidene} -5 -nitro- 

2 - indolinone , 

(183) 3-{(Z)-l-[4- ( 1 -methyl -IH-imidazol -4 -yl) anilino] - 
1- (4- (2 -amino- ethyl) -phenyl) -methylidene} -5-nitro- 

15 2 -indolinone, 

(184) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- (2- 
amino-ethyl) -phenyl) -methylidene} -2 -indolinone, 

20 (185) 3-{ (Z) -1- [4- ( IH-imidazol -4 -yl) anilino] -1- (4- (2- 

amino-ethyl) -phenyl) -methylidene} - 5 -nitro-2- indolinone, 

(186) 3- { (Z) -1- [4- (2-piperidino-lH-imidazol-4-yl) anilino] 
1- (4- (2 -amino- ethyl) -phenyl) -methylidene} -5 -nitro- 

25 2 -indolinone, 

(187) 3- { (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (2-amino-ethyl) -phenyl) -methylidene} -5-nitro- 

2 - indolinone , 



30 



(188) 3- { (Z) -1- [(1,2,3, 4-tetrahydro-isoquinolin-6 - 
yl) amino] -1- (4- (2-amino-ethyl) -phenyl) -methylidene } -5- 
nitro- 2 - indolinone , 



35 



(189) 3-{(Z)-l-[ (2-acetyl-l, 2 , 3 , 4 - tetrahydro-isoquinolin- 
6-yl) amino] -1- (4- (2-amino-ethyl) -phenyl) -methylidene } - 
5 -nitro- 2 - indolinone , 




(190) 3-{ (Z) -1- [4- ( (2,4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4- (2 -amino- ethyl) -phenyl) - 
methylidene } - 5 -nitro- 2 - indolinone , 

5 

(191) 3-{ (Z) -1- [4- ( (pyrrolidin-l-yl)methyl) anilino] - 

1- (4- (2 -amino -ethyl) -phenyl) -methylidene} - 5 -nit ro- 

2 - indolinone, 

10 (192) 3-{ (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 

1- (4- (2 -amino -ethyl) -phenyl) -methylidene} -5-nitro- 

2 - indol inone , 

(193) 3-{ (Z) -1- [4- ( (l-methyl-2,4-dioxo-imidazolidin-5- 
15 (E/Z) -ylidene) methyl) anilino] -1- (4- (2 -amino-ethyl ) - 

phenyl ) -methyl idene } - 5 -nitro- 2 - indol inone , 

(194) 3-{ (Z) -1- [4- (2 -ethyl -lH-imidazol -4 -yl) anilino] - 
1- (4- (2 -amino -ethyl) -phenyl) -methylidene} -5-nitro- 

2 0 2 -indolinone, 

(195) 3-{ (Z) -1- [4- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] - 

1- (4- (2-acetylamino-ethyl) -phenyl) -methylidene } -5-nitro- 

2 - indolinone , 

25 

(196) 3-{ (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (2-acetylamino-ethyl) -phenyl) -methylidene} -5 -nitro- 

2 - indolinone, 

30 (197) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- (2-ace- 
tylamino-ethyl) -phenyl) -methylidene} -2 -indolinone, 

(198) 3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (4- (2- 
acetylamino-ethyl) -phenyl) -methylidene} -5-nitro-2 - 

3 5 indolinone, 




(199) 3-{(Z)-l-[4- ( 2 -piperidino-lH- imidazol -4 -yl) anilino] - 

1- (4- (2-acetylamino-ethyl) -phenyl) -methylidene} -5 -nitro- 

2 - indol inone, 

5 (200) 3-{ (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (2-acetylamino-ethyl) -phenyl) -methylidene} -5 -nitro- 

2 - indol inone, 

(201) 3-{(Z)-l-[(l,2,3 , 4-tetrahydro-isoquinolin-6- 

10 yl) amino] -1- (4- (2-acetylamino-ethyl) -phenyl) -methylidene} - 

5 - ni t ro - 2 - indol inone , 

(202) 3- { (Z) -1- [ (2-acetyl-l, 2, 3 , 4-tetrahydro-isoquinolin- 

6 - yl) amino] -1- (4- (2-acetylamino-ethyl) -phenyl) - 
15 methylidene } - 5 -nitro- 2 - indol inone , 

(2 03) 3-{(Z)-l-[4-( (2,4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4- (2-acetylamino-ethyl) - 
phenyl ) -methyl idene } - 5 -nitro- 2 - indolinone , 

20 

(204) 3-{ (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] - 

1- (4- (2-acetylamino-ethyl) -phenyl) -methylidene} -5-nitro- 

2 - indol inone, 

25 (205) 3-{ (Z) -1- [4- (2- ( imidazol -4 -yl ) - (E) -ethenyl) anilino] - 

1- (4- (2-acetylamino-ethyl) -phenyl) -methylidene} -5-nitro- 

2 - indol inone , 

(206) 3- { (Z) -1- [4- ( (l-methyl-2, 4-dioxo-imidazolidin-5- 

30 (E/Z) -ylidene) methyl) anilino] -1- (4- (2-acetylamino-ethyl) - 
phenyl ) -methylidene } - 5 -nitro- 2 - indolinone , 

(207) 3-{ (Z) -1- [4- ( 2 -ethyl -1H- imidazol -4 -yl) anilino] - 

1- (4- (2-acetylamino-ethyl) -phenyl) -methylidene} -5 -nitro- 
3 5 2 -indolinone, 




(208) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 

1- (4- (2-pyrrolidino-ethyl) -phenyl) -methyl i dene} -5 -nitro- 

2 - indol inone , 

5 (209) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (2-pyrrolidino-ethyl) -phenyl) -methylidene} -5-nitro- 

2 - indo 1 inone , 

(210) 3-{ (Z) -1- [4- ( lH-imidazol -4 -yl) anilino] -1- (4- (2- 
10 pyrrolidino-ethyl) -phenyl) -methylidene} -2 - indolinone , 

(211) 3- { (Z) -1- [4- ( lH-imidazol -4 -yl) anilino] -1- (4- (2- 
pyrrolidino-ethyl) -phenyl) -methylidene} -5 -nitro-2 - 
indol inone, 

15 

(212) 3-{(Z)-l-[4- (2-piperidino-lH-imidazol-4-yl) anilino] - 

1- (4- (2-pyrrolidino-ethyl) -phenyl) -methylidene} -5 -nitro- 

2 - indolinone , 

20 (213) 3-{(Z)-l-[4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (2-pyrrolidino-ethyl) -phenyl) -methylidene } -5 -nit ro- 

2 - indolinone, 

(214) 3-{ (Z) -1- [ (1, 2, 3,4-tetrahydro-isoquinolin-6- 

25 yl) amino] -1- (4- (2-pyrrolidino-ethyl) -phenyl) -methylidene } - 

5 - nitro- 2 - indolinone , 

(215) 3- { (Z) -1- [ (2-acetyl-l, 2, 3, 4 - tetrahydro- isoquinolin- 

6- yl) amino] -1- (4- (2-pyrrolidino-ethyl) -phenyl) - 
3 0 methylidene }-5-nitro-2- indolinone , 

(216) 3-{ (Z) -1- [4- ( (2 , 4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4- (2-pyrrolidino-ethyl) - 
phenyl ) -methylidene }-5-nitro-2- indolinone , 

35 




(217) 3- { (Z) -1- [4- ( (pyrrolidine 1-yl) methyl) anilino] - 

1- (4- (2-pyrrolidino-ethyl) -phenyl) -methyl idene} -5 -nitro- 

2 - indol inone , 



5 (218) 3-{(Z)-l-[4-(2 - (imidazol-4-yl) - (E) -ethenyl) anilino] - 

1- (4- (2-pyrrolidino-ethyl) -phenyl) -methylidene} -5 -nitro- 

2 - indol inone, 

(219) 3-{(Z)-l-[4-( (1 -methyl -2 , 4 -dioxo-imidazolidin- 5 - 

10 (E/Z) -ylidene) methyl) anilino] -1- (4- (2-pyrrolidino-ethyl) - 
phenyl ) -methyl idene } - 5 -ni tro - 2 - indolinone , 

(220) 3- { (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 

1- (4- (2-pyrrolidino-ethyl) -phenyl) -methylidene} -5 -nitro- 
15 2 -indol inone, 

(221) 3-{(Z)-l-[4- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] - 
1- (4- (2-piperidino-ethyl) -phenyl) -methylidene} -5-nitro- 
2 - indol inone , 

20 

(222) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 
1- (4- (2-piperidino-ethyl) -phenyl) -methylidene} -5-nitro- 
2 - indolinone , 



25 (223) 3-{(Z)-l-[4- ( lH-imidazol -4 -yl ) anilino] -1- (4- (2- 
piperidino- ethyl) -phenyl) -methylidene} -2 -indolinone, 

(224) 3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (4- (2- 
piperidino-ethyl) -phenyl) -methylidene} -5-nitro-2- 

3 0 indolinone, 

(225) 3-{(Z)-l-[4- (2-acetylamino-lH-imidazol-4- 
yl) anilino] -1- (4- (2-piperidino-ethyl) -phenyl) - 
methylidene } - 5 -nitro- 2 - indolinone , 



35 




(226) 3- { (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (2-piperidino-ethyl) -phenyl) -methylidene} -5-nitro- 

2 - indol inone , 

5 (227) 3-{ (Z) -1- [ (1, 2,3,4-tetrahydro-isoquinolin-6- 

yl) amino] -1- (4- (2-piperidino-ethyl) -phenyl) -methylidene} - 
5 -nitro- 2 - indol inone , 

(228) 3-{ (Z) -1- [ (2-acetyl-l,2, 3 , 4-tetrahydro-isoquinolin- 
10 6-yl) amino] -1- (4- (2-piperidino-ethyl) -phenyl) - 

methylidene } - 5 -nitro- 2 - indolinone , 

(229) 3-{(Z)-l-[4-((2, 4-dioxo-imidazolidin-5- 

ylidene) methyl) anilino] -1- (4- (2-piperidino-ethyl) -phenyl) - 
15 methylidene } - 5 -nitro-2 - indolinone , 

(230) 3- { (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] - 

1- (4- (2-piperidino-ethyl) -phenyl) -methylidene} -5-nitro- 

2 - indolinone, 

20 

(231) 3- { (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 

1- (4- (2-piperidino-ethyl) -phenyl) -methylidene} -5-nitro- 

2 - indolinone, 

25 (232) 3-{ (Z) -1- [4- ( ( 1 -methyl -2 , 4 -dioxo- imidazolidin- 5- 

(E/Z) -ylidene) methyl) anilino] -1- (4- (2-piperidino-ethyl) - 
phenyl ) - me t hyl idene }-5-nitro-2- indol inone , 

(233) 3- { (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 
30 1- (4- (2-piperidino-ethyl) -phenyl) -methylidene} -5-nitro- 
2 - indol inone , 



35 



(234) 3-{(Z)-l-[4- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] - 
1- (4- (2- (2-oxo-pyrrolidino) -ethyl) -phenyl) -methylidene } - 
5 - ni t ro - 2 - indol inone , 




(235) 3-{ (Z) -1- [4- ( 1 -methyl- lH-imidazol -4 -yl) anil ino] - 
1- (4- (2- (2-oxo-pyrrolidino) -ethyl) -phenyl) -methylidene} - 
5-nitro-2- i ndo 1 i none , 

5 (236) 3-{ (Z) -1- [4- (lH-imidazol-4-yl)anilino] -1- (4- (2- (2- 
oxo-pyrrolidino) -ethyl) -phenyl) -methylidene} -2-indolinone, 

(237) 3-{ (Z) -1- [4- (lH-imidazol-4-yl)anilino] -1- (4- (2- (2- 
oxo-pyrrolidino) -ethyl) -phenyl) -methylidene} -5-nitro-2- 

10 indolinone, 

(238) 3-{ (Z) -1- [4- (2-acetylamino-lH-imidazol-4- 

yl) anilino] -1- (4- (2- (2-oxo-pyrrolidino) -ethyl) -phenyl) - 
me thyl idene } - 5 -nit ro - 2 - indol inone , 

15 

(239) 3-{ (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (2- (2-oxo-pyrrolidino) -ethyl) -phenyl) -methylidene} -5 - 
nitro-2 -indolinone, 

20 (24 0) 3-{(Z)-l-[ (1, 2 , 3 , 4 - tetrahydro-isoquinolin-6 - 

yl) amino] -1- (4- (2- (2-oxo-pyrrolidino) -ethyl) -phenyl) - 
- methylidene } - 5 -nitro-2 -indolinone, 

(241) 3-{ (Z) -1- [ (2-acetyl-l, 2, 3 , 4-tetrahydro-isoquinolin- 
25 6-yl) amino] -1- (4- (2- (2-oxo-pyrrolidino) -ethyl) -phenyl) - 

methylidene }-5-nitro-2- indolinone , 

(242) 3-{(Z)-l-[4-( (2,4-dioxo-imidazolidin-5- 

yl idene) methyl) anilino] -1- (4- (2- (2-oxo-pyrrolidino) - 
30 ethyl) -phenyl) -methylidene} -5-nitro-2-indolinone, 

(243) 3- { (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] - 

1- (4- (2- (2-oxo-pyrrolidino) -ethyl) -phenyl) -methylidene} - 
5 -nit ro - 2 - indol inone , 



35 



(244) 3-{ (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] • 
1- (4- (2- (2-oxo-pyrrolidino) -ethyl) -phenyl) -methylidene} -5- 
nitro-2 -indolinone, 

5 (245) 3-{ (Z) -1- [4- ( (l-methyl-2,4-dioxo-imidazolidin-5- 

(E/Z) -ylidene) methyl) anilino] -1- (4- (2- (2-oxo-pyrrolidino) - 
ethyl) -phenyl) -methylidene } -5 -nitro-2 -indolinone, 

(246) 3-{ (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 

10 1- (4- (2- (2-oxo-pyrrolidino) -ethyl) -phenyl) -methylidene} - 
5-nitro-2- indol inone , 

(247) 3-{ (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 
1- (4- (2- (2-oxo-piperidino) -ethyl) -phenyl) -methylidene } - 

15 5-nitro-2 -indolinone , 

(248) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 
1- (4- (2- (2-oxo-piperidino) -ethyl) -phenyl) -methylidene } - 
5 -nitro-2 - indol inone , 

20 

(249) 3-{ (Z) -1- [4- ( IH-imidazol -4 -yl) anilino] -1- (4- (2- (2- 
oxo-piperidino) -ethyl) -phenyl) -methylidene} -2 -indolinone, 

(250) 3-{ (Z) -1- [4- ( IH-imidazol -4 -yl) anilino] -1- (4- (2- (2- 
25 oxo-piperidino) -ethyl) -phenyl) -methylidene} -5-nitiro-2- 

indol inone, 

(251) 3-{ (Z) -1- [4- (2-acetylamino-lH-imidazol-4- 

yl) anilino] -1- (4- (2- (2-oxo-piperidino) -ethyl) -phenyl) - 
30 methylidene} -5-nitro-2-indolinone , 

(252) 3-{ (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (2- (2-oxo-piperidino) -ethyl) -phenyl) -methylidene} -5- 
nit ro- 2 - indol inone , 

35 



- 138 - 



(2 53) 3-{(Z)-l- [(1,2,3, 4-tetrahydro-isoquinolin-6 - 
yl) amino] -1- (4- (2- (2-oxo-piperidino) -ethyl) -phenyl) - 
methyl idene } - 5 -ni tro- 2 - indol inone , 

5 (2 54) 3-{ (Z) -1- [ (2-acetyl-l, 2,3,4 -tetrahydro- isoquinolin- 
6-yl) amino] -1- (4- (2- (2-oxo-piperidino) -ethyl) -phenyl) - 
methyl idene } - 5 -nitro- 2 - indol inone , 

(255) 3-{ (Z) -1- [4- ( (2,4-dioxo-imidazolidin-5- 

10 yl idene) methyl) anilino] -1- (4- (2- (2-oxo-piperidino) -ethyl) - 
phenyl) -methylidene } -5-nitro-2-indolinone , 

(256) 3- { (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] - 

1- (4- (2- (2-oxo-piperidino) -ethyl) -phenyl) -methylidene } - 
15 5-nitro-2- indo 1 i none , 

(257) 3-{ (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
1- (4- (2- (2-oxo-piperidino) -ethyl) -phenyl) -methylidene} -5- 
ni t ro - 2 - indol inone , 

20 

(258) 3- { (Z) -1- [4- ( (1 -methyl -2, 4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4- (2- (2 -oxo-piperidino) - 
ethyl) -phenyl) -methylidene} -5-nitro-2-indolinone, 

25 (259) 3-{ (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 
1- (4- (2- (2-oxo-pipridino) -ethyl) -phenyl) -methylidene} - 
5 - ni t ro - 2 - indol inone , 

(260) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 
3 0 1- (4- (3 -amino -propyl) -phenyl) -methylidene} -5-nitro- 

2 - indol inone , 

(261) 3-{ (Z) -1- [4- ( 1 -methyl -lH-imidazol -4 -yl) anilino] - 
1- (4- (3 -amino -propyl) -phenyl) -methylidene} -5-nitro- 

3 5 2 -indol inone, 
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(262) 3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (4- (3- 
amino-propyl) -phenyl) -methylidene} -2 -indol inone, 

(263) 3-{ (Z) -1- [4- ( lH-imidazol -4 -yl) anilino] -1- (4- (3- 

5 amino -propyl) -phenyl) - methyl idene} -5-nitro- 2-indolinone, 

(264) 3-{(Z)-l-[4- (2-piperidino-lH-imidazol-4-yl) anilino] - 

1- (4- (3 -amino -propyl) -phenyl) -methylidene } -5-nitro- 

2 - indol inone, 

10 

(265) 3- { (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (3 -amino -propyl) -phenyl) -methylidene} -5-nitro- 

2 - indol inone, 

15 (266) 3-{(Z)-l-[(l,2,3 , 4-tetrahydro-isoquinolin-6 - 

yl) amino] -1- (4- (3 -amino -propyl) -phenyl) -methylidene} -5- 
nitro-2-i ndo 1 i non e , 

(267) 3-{(Z)-l-[ (2-acetyl-l,2,3,4-tetrahydro-isoquinolin- 
20 6-yl) amino] -1- (4- (3 -amino -propyl ) -phenyl) -methylidene } - 

5 -nitro- 2 - indolinone , 

(268) 3-{(Z)-l-[4-( (2, 4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4- (3 -amino -propyl) -phenyl) - 

2 5 me thyl idene }-5-nitro-2- indol inone , 

(269) 3- { (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] - 
1- (4- (3 -amino -propyl) -phenyl) -methylidene} -5-nitro- 
2 - indol inone , 

30 

(270) 3-{(Z)-l-[4-(2- (imidazol-4-yl) -(E) -ethenyl) anilino] - 

1- (4- (3 -amino- propyl) -phenyl) -methylidene} -5-nitro- 

2 - indol inone , 

35 (271) 3- { (Z) -1- [4- ( (l-methyl-2 / 4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4- (3 -amino -propyl) - 
phenyl ) -methyl idene } - 5 -nit ro - 2 - indol inone , 
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(272) 3- { (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 

1- (4- (3 -amino -propyl) -phenyl) -methylidene} -5-nitro- 

2 - indol inone, 

(273) 3-{(Z)-l-[4- ( 1 -methyl -lH-imidazol -2 -yl) anilino] - 

!_ (4^ (3-acetylamino-propyl) -phenyl) -methylidene} - 5-nitro- 
2 -indol inone, 

(2 74) 3-{ (Z) -1- [4- (1 -methyl -lH-imidazol -4 -yl) anilino] - 

1- (4- (3-acetylamino-propyl) -phenyl) -methylidene} - 5-nitro- 

2- indolinone, 

(275) 3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (4 - (3 - 
acetylamino-propyl) -phenyl) -methylidene} -2 -indol inone, 

(276) 3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (4- (3- 
acetylamino-propyl) -phenyl) -methylidene} -5 -nitro-2 - 
indol inone, 

(277) 3-{(Z)-l-[4- (2-piperidino-lH-imidazol-4-yl) anilino] 

1- (4- (3-acetylamino-propyl) -phenyl) -methylidene} - 5 -nitro- 

2- indolinone, 

(278) 3- { (Z) -1- [4- (2 -methyl -lH-imidazol-4-yl) anilino] - 

1- (4- (3-acetylamino-propyl) -phenyl) -methylidene} -5-nitro- 

2- indolinone # 

(279) 3-{(Z)-l-[ (l,2,3,4-tetrahydro-isoquinolin-6- 
yl) amino] -1- (4- (3-acetylamino-propyl) -phenyl) - 
methyl idene } - 5 - nitro-2 - indol inone , 

(280) 3-{ (Z) -1- [ (2 -acetyl -1, 2 , 3 , 4 - tetrahydro- isoquinolin- 
6 -yl) amino] -1- (4- (3-acetylamino-propyl) -phenyl) - 

me thyl idene } - 5 - nitro-2 - indol inone , 



1 - 



(281) 3-{(Z)-l-[4-( (2 , 4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4- (3-acetylamino-propyl) - 
phenyl) -methyl idene} -5-nitro-2-indolinone, 

5 (282) 3- { (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] - 

1- (4- (3-acetylamino-propyl) -phenyl) -methylidene} -5-nitro- 

2 - indol inone, 

(283) 3- { (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
10 1- (4- (3-acetylamino-propyl) -phenyl) -methylidene} -5-nitro- 

2-indolinone, 

(284) 3-{ (Z) -1- [4- ( (l-methyl-2, 4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4- (3-acetylamino-propyl) - 

15 phenyl) -methylidene} -5-nitro-2-indolinone, 

(285) 3-{(Z)-l-[4- (2 -ethyl- lH-imidazol -4 -yl) anilino] - 

1- (4- (3-acetylamino-propyl) -phenyl) -methylidene} -5 -nitro- 

2 - indol inone , 

20 

(286) 3- { (Z) -1- [4- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] - 

1- (4- (3 -pyrrol idino- propyl) -phenyl) -methylidene} -5 -nitro- 

2 - indol inone, 



25 (287) 3-{(Z)-l-[4- ( 1 -methyl - IH-imidazol -4 -yl ) anilino] - 

1- (4- (3 -pyrrol idino -propyl) -phenyl) -methylidene } -5 -nitro- 

2 - indol inone, 



(288) 3-{(Z)-l-[4- (lH-imidazol-4-yl) anilino] -1- (4- (3- 
30 pyrrolidino-propyl) -phenyl) -methylidene} -2 -indol inone, 

(28 9) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- (3- 
pyrrol idino -propyl) -phenyl) -methylidene} -5-nitro-2- 
indol inone , 



35 




(290) 3- { (Z) -1- [4- (2-piperidino-lH-imidazol-4-yl) anilino] - 

1- (4- (3-pyrrolidino-propyl) -phenyl) -methyl i dene} - 5-nitro- 

2 - indol inone, 

5 (291) 3-{ (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (3 -pyrrol idino-propyl) -phenyl) -methyl i dene} - 5-nitro- 
2 - indol inone , 

(292) 3-{ (Z) -1- [ (l,2,3,4-tetrahydro-isoquinolin-6- 
10 yl) amino] -1- (4- (3 -pyrrol idino-propyl) -phenyl) - 
methyl idene } - 5 -ni t ro- 2 - indol inone , 

(2 93) 3-{(Z)-l-[ ( 2 -acetyl -1,2 ,3,4- tetrahydro- isoquinolin- 
6-yl) amino] -1- (4- (3-pyrrolidino-propyl) -phenyl) - 
15 methyl idene } - 5 -ni tro- 2 - indol inone , 

(294) 3- { (Z) -1- [4- ( (2,4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4- (3-pyrrolidino-propyl) - 
phenyl ) -methyl idene } - 5 -nit ro- 2 - indol inone , 

20 

(295) 3-{ (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] - 

1- (4- (3-pyrrolidino-propyl) -phenyl) -methyl idene} -5 -nit ro- 

2 - indol inone , 

25 (296) 3-{ (Z) -1- [4- (2- (imidazol-4 -yl ) - (E) -ethenyl) anilino] - 
1- (4- (3-pyrrolidino-propyl) -phenyl) -methylidene} -5-nitro- 
2 - indol inone , 

(297) 3- { (Z) -1- [4- ( (l-methyl-2, 4-dioxo-imidazolidin-5- 

30 (E/Z) -ylidene) methyl) anilino] -1- (4- (3-pyrrolidino-propyl) - 
phenyl ) -me thyl idene }-5-nitro-2- indol inone , 

(298) 3-{ (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 

1- (4- (3-pyrrolidino-propyl) -phenyl) -methylidene} -5 -nitro- 
3 5 2 -indol inone, 




(299) 3-{ (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 

1- (4- (3-piperidino-propyl) -phenyl) -methyl idene } -5 -nitro- 

2 - indol inone, 

5 (300) 3- { (Z) -1- [4- <l-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (3-piperidino-propyl) -phenyl) -methylidene} -5 -nitro- 

2 - indol inone, 

(3 01) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- (3 -pi- 
10 per idino -propyl) -phenyl) -methylidene} -2 -indol inone, 

(3 02) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- (3- 
piperidino-propyl) -phenyl) -methylidene} -5-nitro-2 - 
indol inone, 

15 

(303) 3-{(Z)-l-[4- (2-acetylamino-lH-imidazol-4- 
yl) anilino] -1- (4- (3-piperidino-propyl) -phenyl) - 
methyl idene } - 5 -ni t ro- 2 - indol inone , 

20 (304) 3-{ (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (3-piperidino-propyl) -phenyl) -methylidene} -5 -nitro- 

2 - indolinone, 



(3 05) 3-{(Z)-l-[ (1, 2, 3 ,4-tetrahydro-isoquinolin-6- 
25 yl) amino] -1- (4- (3-piperidino-propyl) -phenyl) -methylidene} - 

5 - nitro- 2 -indolinone, 

(306) 3-{ (Z) -1- [ (2-acetyl-l, 2, 3, 4-tetrahydro-isoquinolin- 

6- yl) -amino] -1- (4- (3-piperidino-propyl) -phenyl) - 
3 0 me thyl idene } - 5 -nit ro - 2 - indol inone , 

(3 07) 3-{(Z)-l-[4-( (2,4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4- (3-piperidino-propyl) - 
phenyl ) -met hyl idene }-5-nitro-2- indol inone , 

35 




(308) 3- { (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] - 

1- (4- (3-piperidino-propyl) -phenyl) -methylidene} -5-nitro- 

2 - indolinone, 

5 (309) 3-{ (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 

1- (4- (3-piperidino-propyl) -phenyl) -methylidene} -5 -nit ro- 

2 - indolinone, 

(310) 3-{ (Z) -1- [4- ( (l-methyl-2,4-dioxo-imidazolidin-5- 

10 (E/Z) -ylidene) methyl) anilino] -1- (4- (3-piperidino-propyl) - 
phenyl ) -me thyl idene } - 5 -nit ro- 2 - indolinone , 

(311) 3- { (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 

1- (4- (3-piperidino-propyl) -phenyl) -methylidene } -5 -nitro- 
15 2 -indolinone, 

(312) 3- { (Z) -1- [4- ( 1 -methyl -IH-imidazol- 2 -yl) anilino] - 

1- (4- (3- (2-oxo-pyrrolidino) -propyl) -phenyl) -methylidene} - 
5-nitro-2-i ndo 1 i none , 

20 

(313) 3- { (Z) -1- [4- ( 1 -methyl -IH-imidazol- 4 -yl) anilino] - 

1- (4- (3- (2-oxo-pyrrolidino) -propyl) -phenyl) -methylidene} - 
5 -nitro- 2 - indolinone , 



25 (314) 3-{ (Z) -1- [4- ( IH-imidazol -4 -yl) anilino] -1- (4- (3- (2- 
oxo-pyrrolidino) -propyl) -phenyl) -methylidene } - 
2 -indolinone, 



(315) 3-{(Z)-l-[4- ( IH-imidazol -4 -yl) anilino] -l-(4-(3-(2- 
30 oxo -pyrrol idino) -propyl) -phenyl) -methylidene} -5-nitro-2 - 
indolinone, 



35 



(316) 3-{ (Z) -1- [4- (2-acetylamino-lH-imidazol-4- 
yl) anilino] -1- (4- (3- (2-oxo-pyrrolidino) -propyl) -phenyl) - 
methylidene} -5 -nitro- 2 -indolinone , 



- 145 



(317) 3- { (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 
1- (4- (3- (2-oxo-pyrrolidino) -propyl) -phenyl) -methylidene} - 
5-nitro-2- indol inone , 

5 (318) 3-{(Z)-l-t (l,2,3,4-tetrahydro-isoquinolin-6- 

yl) amino] -1- (4- (3- (2-oxo-pyrrolidino) -propyl) -phenyl) - 
methylidene } - 5 -nitro- 2 - indol inone , 

(319) 3-{ (Z) -1- [ (2-acetyl-l,2,3,4-tetrahydro-isoquinolin- 
10 6-yl) amino] -1- (4- (3- (2-oxo-pyrrolidino) -propyl) -phenyl) - 

methyl idene } - 5 -nitro- 2 - indol inone , 

(320) 3-{(Z)-l-[4-( (2, 4-dioxo-imidazolidin-S- 
ylidene) methyl) anilino] -1- (4- (3- (2-oxo-pyrrolidino) - 

15 propyl) -phenyl) -methylidene} -5-nitro-2-indolinone , 

(321) 3-{ (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] - 

1- (4- (3- (2-oxo-pyrrolidino) -propyl) -phenyl) -methylidene } - 
5 -nitro- 2 - indol inone , 

20 

(322) 3-{ (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] • 
1- (4- (3- (2-oxo-pyrrolidino) -propyl) -phenyl) -methylidene} - 
5-nitro-2- indol inone , 

25 (323) 3-{ (Z) -1- [4- ( ( l-methyl-2 , 4 -dioxo- imidazolidin- 5 - 

(E/Z) -yl idene) methyl) anilino] -1- (4- (3- (2-oxo-pyrrolidino) - 
propyl) -phenyl) -methylidene} -5 -nit ro -2 -indol inone , 

(324) 3-{ (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 
30 l-(4-(3- (2-oxo-pyrrolidino) -propyl) --phenyl) -methylidene} - 
5-nitro-2- indol inone , 



35 



(325) 3-{ (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 
1- (4- (3- (2-oxo-piperidino) -propyl) -phenyl) -methylidene } - 
5 -nitro- 2 - indol inone , 




(326) 3-{(Z)-l-[4- ( 1 -methyl -lH-imidazol -4 -yl) anil ino] - 
1- (4- (3- (2-oxo-piperidino) -propyl) -phenyl) -methylidene } - 
5-nitro-2-indolinone, 

5 (327) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- (3- (2- 
oxo-piperidino) -propyl) -phenyl) -methylidene } -2 -indol inone , 

(328) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- (3- (2- 
oxo-piperidino) -propyl) -phenyl) -methylidene} -5-nitro-2 - 

10 indol inone, 

(329) 3-{(Z)-l-[4- (2-acetylamino-lH-imidazol-4- 

yl) anilino] -1- (4- (3- (2-oxo-piperidino) -propyl) -phenyl) - 
methyl idene } - 5 -nit ro- 2 - indol inone , 

15 

(330) 3- { (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- (3- (2-oxo-piperidino) -propyl) -phenyl) -methylidene} -5- 
ni t ro - 2 - indol inone , 

20 (331) 3-{ (Z) -1- [ (1/2, 3 , 4 - tetrahydro- isoquinolin- 6 - 

yl) amino] -1- (4- (3- (2-oxo-piperidino) -propyl) -phenyl) - 
methylidene } - 5 -ni tro- 2 - indolinone , 

(332) 3-{ (Z) -1- [ (2-acetyl-l,2, 3 , 4-tetrahydro-isoquinolin- 
25 6-yl) amino] -1- (4- (3- (2-oxo-piperidino) -propyl) -phenyl) - 

methyl idene } - 5 -nitro- 2 - indol inone , 

(333) 3-{ (Z) -1- [4- ( (2 , 4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4- (3- (2-oxo-piperidino) - 

30 propyl) -phenyl) -methylidene} -5-nitro-2-indolinone , 

(334) 3- { (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] - 

1- (4- (3- (2-oxo-piperidino) -propyl) -phenyl) -methylidene} - 
5 - nit ro - 2 - indol inone , 



35 
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(335) 3- { (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
1- (4- (3- (2-oxo-piperidino) -propyl) -phenyl) -methyl idene} -5- 
ni t ro- 2 - indol inone , 

(336) 3-{(Z)-l-[4-( (1 -methyl -2 , 4-dioxo-imidazolidin-5- 
(E/Z) -yl idene) methyl) anilino] -1- (4- (3- (2-oxo-piperidino) - 
propyl) -phenyl) -methylidene} -5-nitro-2-indolinone , 

(337) 3- { (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 

1- (4- (3- (2-oxo-piperidino) -propyl) -phenyl) -methylidene } - 
5-nitro -2-i ndo 1 i none , 

(338) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 

1- (4- ( ( 3 -amino -1-propen-l-yl) phenyl) -methylidene} -5-nitro- 

2 - indol inone, 

(339) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- ( (3 -amino- 1-propen-l-yl) phenyl) -methylidene} -5-nitro- 

2 - indol inone , 

(340) 3- { (Z) -1- [4- ( 1H- imidazol -4 -yl) anilino] -1- (4- ( (3- 
amino- 1-propen-l-yl) phenyl) -methylidene} -2 -indol inone, 

(341) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- ( (3- 
amino- 1-propen-l-yl) phenyl) -methylidene} -5-nitro-2- 
indol inone, 

(342) 3- { (Z) -1- [4- (2-piperidino-lH-imidazol-4-yl) anilino] 

1- (4- ( (3 -amino- 1-propen-l-yl) phenyl) -methylidene} -5-nitro 

2 - indol inone, 

(343) 3- { (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- ( (3 -amino- 1-propen-l-yl) phenyl) -methylidene }- 5-nitro 

2- indolinone, 



148 



(34 4) 3-{ (Z) -1- [ (l,2,3,4-tetrahydro-isoquinolin-6- 
yl) amino] -1- (4- ( ( 3 -amino -1-propen-l-yl) phenyl) - 
methyl idene } - 5 -nitro- 2 - indolinone , 

5 (345) 3-{ (Z) -1- [ (2-acetyl-l, 2, 3, 4- tetrahydro-isoquinolin- 
6-yl) amino] -1- (4- ( (3 -amino- 1-propen-l-yl) phenyl) - 
methyl idene }-5-nitro-2- indolinone , 

(346) 3-{(Z)-l-[4-( (2, 4-dioxo-imidazolidin-5- 

10 yl idene) methyl) anilino] -1- (4- ( (3 -amino- 1-propen-l- 
yl) phenyl) -methylidene} -5 -nitro- 2- indolinone, 

(347) 3-{ (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] - 

1- (4- ( (3 -amino-l-propen-l-yl) phenyl) -methylidene} -5-nitro- 
15 2 -indolinone, 

(348) 3-{(Z)-l-[4-(2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
1- (4- ( (3 -amino-l-propen-l-yl) phenyl) -methylidene} -5-nitro- 
2 - indol inone , 

20 

(349) 3-{(Z)-l-[4-( (1 -methyl -2, 4 -dioxo-imidazolidin-S- 
^/Z) -ylidene) methyl) anilino] -1- (4- ( (3 -amino-l-propen-l- 
yl) phenyl) -methylidene} -5 -nitro- 2 -indolinone, 

25 (350) 3- { (Z) -1- [4- (2-ethyl-lH-imidazol-4 -yl) anilino] - 

1- (4- ( (3 -amino- 1-propen-l-yl) phenyl) -methylidene} -5-nitro- 

2 - indol inone, 

(351) 3- { {Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 
3 0 1- (4- ( ( 3 -acetyl amino- 1-propen-l-yl) phenyl) -methylidene } - 
5 -nitro- 2 -indolinone , 



35 



(3 52) 3 - { (Z) -1- [4 - ( 1 -methyl -lH-imidazol -4 -yl) anilino] - 
1- (4- ( (3-acetylamino-l-propen-l-yl) phenyl) -methylidene} - 
5 -nit ro - 2 - indol inone , 
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(3 53) 3-{(Z)-l-[4- ( IH-imidazol -4 -yl) anilino] -1- (4- ( (3- 
acetylamino-l-propen-l-yl) phenyl) -methylidene} - 
2 - indol inone , 

5 (354) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- ( (3- 

acetylamino- 1 -propen- 1 -yl ) phenyl ) -methylidene } - 5 -ni tro- 2 - 
indol inone, 

(355) 3- { (Z) -1- [4- (2-piperidino-lH-imidazol-4~yl) anilino] - 
10 1- (4- ( (3-acetylamino-l-propen-l-yl) phenyl) -methylidene} -5- 

nitro-2 - indol inone , 

(356) 3- { (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 

1- (4- ( (3-acetylamino-l-propen-l-yl) phenyl) -methylidene} -5- 
15 ni tro - 2 - indol inone , 

(357) 3-{(Z)-l - [(1,2,3, 4-tetrahydro-isoquinolin-6 - 
yl) amino] -1- (4- ( (3 -acetylamino-1 -propen- 1-yl) phenyl) - 
methylidene }-5-nitro-2- indol inone , 

20 

(358) 3 - { (Z) -1- [ (2-acetyl-l, 2 , 3 , 4 - tetrahydro-isoquinolin- 
6-yl) amino] -1- (4- ( (3 -acetylamino-1 -propen- 1-yl) phenyl) - 
methylidene } - 5 -nitro- 2 - indolinone , 

25 (3 59) 3-{ (Z) -1- [4- ( (2 , 4-dioxo-imidazolidin-5- 

ylidene) methyl) anilino] -1- (4- ( (3 -acetylamino-1 -propen- 1- 
yl) phenyl) -methylidene} -5 -nitro- 2 -indolinone, 

(360) 3- { (Z) -1- [4- ( (pyrrol idin- 1-yl) methyl) anilino] - 
3 0 1- (4- ( (3 -acetylamino-1 -propen- 1-yl) phenyl) -methylidene} -5- 
nitro - 2 - indolinone , 
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(361) 3- { (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
1- (4- ( (3 -acetylamino-l-propen-l-yl) phenyl) -methylidene} -5- 
nitro- 2 -indolinone, 



- 150 - 



(362) 3- { (Z) -1- [4- ( (l-methyl-2, 4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4- ( (3 -acetylamino-l- 
propen-l-yl) phenyl) - methyl idene} -5 -nitro- 2 -indolinone, 

5 (363) 3-{ (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 

1- (4- ( (3 -acetylamino-l-propen-l-yl) phenyl) -methyl idene} -5- 
nitro- 2 - indolinone , 

(364) 3-{ (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 
10 1- (4- ( ( 3 -pyrrolidino-l-propen-l-yl) phenyl) -methylidene} - 

5 -nitro- 2 - indol inone , 

(365) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 
1- (4- ( (3 -pyrrolidino-l-propen-l-yl) phenyl) -methylidene} - 

15 5-nitro-2- indol inone , 

(366) 3-{(Z)-l-[4- ( lH-imidazol -4 -yl) anilino] -1- (4- ( (3- 
pyrrolidino-l-propen-l-yl) phenyl) -methylidene} - 

2 - indol inone , 

20 

(367) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- ( (3- 
pyrrol idino- 1 -propen- 1 -yl ) phenyl ) -methylidene } - 5 -nit ro-2 - 
indolinone, 

25 (368) 3-{ (Z) -1- [4- (2-piperidino-lH-imidazol-4-yl) anilino] - 
1- (4- ( (3 -pyrrolidino-l-propen-l-yl) phenyl) -methylidene} -5- 
nit ro - 2 - indol inone , 

(369) 3- { (Z) -1- [4- (2 -methyl -IH-imidazol -4 -yl) anilino] - 

30 1- (4- ( (3 -pyrrolidino-l-propen-l-yl) phenyl) -methylidene} -5- 
nitro- 2 - indolinone , 

(370) 3-{ (Z) -1- [ (1,2, 3 , 4-tetrahydro-isoquinolin-6- 
yl) amino] -1- (4- ( (3 -pyrrolidino-l-propen-l-yl) phenyl) - 

3 5 methyl idene } - 5 -nitro- 2 - indol inone , 



• ... • 



(371) 3-{ (Z) -1- [ (2 -acetyl- 1, 2 , 3 , 4-tetrahydro- isoquinolin- 
e-yDamino] -1- (4- ( (3 -pyrrol idino-l-propen-l-yl) phenyl) - 
methyl idene } - 5 -nitro- 2 - indolinone , 

5 (372) 3-{ (Z) -1- [4- ( (2, 4-dioxo-imidazolidin-5- 

ylidene) methyl) anilino] -1- (4- ( ( 3 -pyrrol idino-l-propen-l- 
yl ) phenyl) -methylidene} -5 -nitro- 2 -indolinone, 

(373) 3-{ (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] - 
10 1- (4- ( (3-pyrrolidino-l-propen-l-yl) phenyl) -methylidene } -5 - 
nitro- 2 - indolinone , 

(3 74) 3-{(Z)-l-[4-(2 - (imidazol-4-yl) -(E) -ethenyl) anilino] - 
1- (4- ( (3-pyrrolidino-l-propen-l-yl) phenyl) -methylidene} -5- 
15 nitro- 2 -indolinone, 

(375) 3- { (Z) -1- [4- ( (l-methyl-2 , 4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4- ( (3 -pyrrolidino-l- 
propen-l-yl) phenyl) -methylidene} - 5 -nitro- 2 -indolinone , 

20 

(376) 3-{ (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 

1- (4- ( (3-pyrrolidino-l-propen-l-yl) phenyl) -methylidene} -5 - 
nitro- 2 -indolinone, 

25 (377) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-2-yl) anilino] - 

1- (4- ( (3-piperidino-l-propen-l-yl) phenyl) -methylidene} -5- 
nitro- 2 -indolinone, 

(378) 3- { (Z) -1- [4- (l-methyl-lH-imidazol-4-yl) anilino] - 

30 1- (4- ( (3-piperidino-l-propen-l-yl) phenyl) -methylidene } -5 - 
nitro- 2 - indol inone , 

(379) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- ( (3- 
piperidino-l-propen-l-yl) phenyl) -methylidene} - 

3 5 2 -indolinone, 




(380) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- ( (3- 
piperidino - 1 -propen- 1 -yl ) phenyl ) -methyl idene } - 5 -nit ro- 2 - 
indolinone , 

5 (381) 3-{ (Z) -1- [4- (2-acetylamino-lH-imidazol-4- 

yl) anilino] -1- (4- ( (3-piperidino-l-propen-l-yl)phenyl) - 
methyl idene } - 5 -ni tro - 2 - indolinone , 

(382) 3-{ (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 
10 1- (4- ( (3-piperidino-l-propen-l-yl) phenyl) -methylidene} -5- 
nitro- 2 - indolinone , 

(3 83) 3-{ (Z) -1- [ (1,2, 3, 4-tetrahydro-isoquinolin-6- 
yl) amino] -1- (4- ( (3-piperidino-l-propen-l-yl) phenyl) - 
15 methylidene } - 5 -nitro- 2 - indolinone , 

(3 84) 3-{ (Z) -1- [ (2-acetyl-l,2,3,4-tetrahydro-isoquinolin- 
6 -yl) amino] -1- (4- ( (3 -piperidino-1 -propen- l-yl ) phenyl) - 
methyl idene } - 5 -nitro- 2 - indolinone , 

20 

(385) 3-{(Z)-l-[4-( (2, 4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4- ( (3-piperidino-l-propen-l- 
yl ) phenyl ) -methylidene } - 5 -nitro- 2 - indolinone , 

25 (3 86) 3-{(Z)-l-[4-( (pyrrolidin-l-yl ) methyl) anilino] - 

1- (4- ( (3-piperidino-l-propen-l-yl) phenyl) -methylidene} -5- 
nitro-2-i ndo 1 i none , 

(387) 3-{ (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
30 1- (4- ( (3-piperidino-l-propen-l-yl) phenyl) -methylidene} -5- 

ni tro - 2 - indo 1 inone , 

(388) 3-{(Z)-l-[4-( (l-methyl-2 # 4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4- ( ( 3 -piperidino-1 - 

3 5 propen- l-yl) phenyl) -methylidene} -5 -nitro- 2 -indolinone, 



# 



153 - 




(389) 3- { (Z) -1- [4- (2-ethyl-lH-imidazol-4-yl) anilino] - 

1- (4- ( ( 3 -piperidino-l-propen-l-yl) phenyl) -methylidene} -5- 

nit ro- 2 - indol inone , 

5 (390) 3-{ (Z) -1- [4- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] - 
1- (4- ( (3- (2-oxo-pyrrolidino) -1-propen-l-yl) phenyl) - 
me t hy 1 i dene } -5-nitro-2- indol inone , 

(391) 3-{(Z)-l-[4- ( 1 -methyl -lH-imidazol -4 -yl) anilino] - 
10 l-(4-((3- (2-oxo-pyrrolidino) -1-propen-l-yl) phenyl) - 

methyl idene } - 5 -ni tro- 2 - indol inone , 

(392) 3-{ (Z) -1- [4- ( lH-imidazol -4 -yl) anilino] -1- (4- ( (3- (2- 
oxo -pyrrol idino) -1-propen-l-yl) phenyl) -methylidene } - 

15 2 -indol inone, 



(393) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4 - ( (3 - (2 - 
oxo-pyrrol idino) -1-propen-l-yl) phenyl) -methylidene } - 

5- nitro-2- indol inone , 

20 

(394) 3- { (Z) -1- [4- (2-acetylamino-lH-imidazol-4- 

yl) anilino] -1- (4- ( (3- (2-oxo-pyrrolidino) -1-propen-l- 
yl) phenyl) -methylidene} -5-nitro-2-indolinone, 

25 (395) 3-{ (Z) -1- [4- ( 2 -methyl - 1H- imidazol -4 -yl ) anilino] - 
1- (4- ( (3- (2-oxo-pyrrolidino) -1-propen-l-yl ) phenyl ) - 
me thyl idene }-5-nitro-2- indol inone , 

(396) 3-{(Z)-l-t (1, 2, 3,4-tetrahydro-isoquinolin-6- 
3 0 yl) amino] -1- (4- ( (3- (2-oxo-pyrrolidino) -1-propen-l- 
yl) phenyl) -methylidene} -5-nitro-2-indolinone, 

(3 97) 3-{(Z)-l-[ (2-acetyl-l, 2,3,4 -tetrahydro- isoquinolin- 

6- yl) -amino] -1- (4- ( (3- (2-oxo-pyrrolidino) -1-propen-l- 
3 5 yl) phenyl) -methylidene} - 5 -ni tro- 2 -indol inone, 



A 




(398) 3-{(Z)-l-[4-((2, 4-dioxo-imidazolidin-5- 
ylidene) methyl) anilino] -1- (4- ( (3- (2-oxo-pyrrolidino) -1- 
propen-l-yl) phenyl) -methyl i dene} -5-nitro-2-indolinone, 

5 (399) 3-{ (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] - 
1- (4- ( (3- (2-oxo-pyrrolidino) -1-propen-l-yl) phenyl) - 
methyl idene } - 5 -nitro - 2 - indolinone , 

(400) 3-{ (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] - 
10 1- (4- ( (3- (2-oxo-pyrrolidino) -1-propen-l-yl) phenyl) - 

methyl idene } - 5 -nitro - 2 - indolinone , 

(401) 3-{(Z)-l-[4-( (1 -methyl -2, 4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4- ( (3- (2-oxo- 

15 pyrrolidino) -1-propen-l-yl) phenyl) -methylidene} -5-nitro-2- 
indolinone , 

(402) 3-{(Z)-l-[4- (2-ethyl-lH-imidazol-4-yl) anilino] - 
1- (4- ( (3- (2-oxo-pyrrolidino) -1-propen-l-yl) -phenyl) - 

20 methylidene} -5 -nitro- 2 -indolinone, 

(4 03) 3-{ (Z) -1- [4- ( 1 -methyl -lH-imidazol- 2 -yl) anilino] - 
1- (4- (3- (2-oxo-piperidino) -propyl) -phenyl) -methylidene} - 
5 -nitro - 2 - indol inone , 

25 

(404) 3- { (Z) -1- [4- (1 -methyl -lH-imidazol -4 -yl) anilino] - 

1- (4- ( (3- (2-oxo-piperidino) -1-propen-l-yl) phenyl) - 
methyl idene } - 5 -nit ro- 2 - indol inone , 

3 0 (405) 3- { (Z) -1- [4- ( IH-imidazol -4 -yl) anilino] -1- (4- ( (3- (2- 
oxo-piperidino) -1-propen-l-yl) phenyl) -methylidene } - 

2 - indol inone , 
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(406) 3 - { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- ( (3- (2- 
oxo-piperidino) -1-propen-l-yl) phenyl) -methylidene} - 
5-nitro-2- indol inone , 



- 155 - 



(407) 3- { (Z) -1- [4- (2-acetylamino-lH-imidazol-4- 
yUanilino] -1- (4- ( (3- (2 -oxo-piperidino) -1-propen-l- 
yl ) phenyl ) -methyl idene } - 5 -nitro - 2 - indol inone , 

(408) 3- { (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] - 
1- (4- ( (3- (2 -oxo-piperidino) -1-propen-l-yl) phenyl) - 
methyl idene } - 5 - nitro- 2 - indolinone , 

(409) 3-{(Z)-l-[(l,2,3 , 4-tetrahydro-isoquinolin-6 - 
yl) amino] -1- (4- ( (3- (2 -oxo-piperidino) -1-propen-l- 
yl ) phenyl ) -methylidene } - 5 -nitro- 2 - indolinone , 

(410) 3-{ (Z) -1- [ (2-acetyl-l,2,3,4-tetrahydro-isoquinolin- 
6-yl) -amino] -1- (4- ( (3- (2 -oxo-piperidino) -1-propen-l- 
yl ) phenyl ) -methyl idene } - 5 - nitro - 2 - indolinone , 

(411) 3-{(Z)-l-[4-((2 , 4-dioxo-imidazolidin-5- 

yl idene) methyl) anilino] -1- (4- ( (3- (2 -oxo-piperidino) -1- 
propen- 1 -yl ) phenyl ) -methyl idene } - 5 - nitro - 2 - indol inone , 

(412) 3- { (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] - 
1- (4- ( (3- (2 -oxo-piperidino) -1-propen-l-yl) phenyl) - 
methylidene }-5-nitro-2- indolinone , 

(413) 3- { (Z) -1- [4- (2- (imidazol-4-yl) - (E) -ethenyl) anilino] 
1- (4- ( (3- (2 -oxo-piperidino) -1-propen-l-yl) phenyl) - 
methylidene } - 5 -nitro- 2 - indol inone , 

(414) 3- { (Z) -1- [4- ( (l-methyl-2, 4-dioxo-imidazolidin-5- 
(E/Z) -ylidene) methyl) anilino] -1- (4- ( (3- (2 -oxo-piperidino) 
1-propen-l-yl) phenyl) -methylidene} -5-ni tro- 2 -indolinone, 

(415) 3-{(Z)-l-[4- (2-ethyl-lH-imidazol-4-yl) anilino] - 
1- (4- (2- (2 -oxo-piperidino) -ethyl) -phenyl) -methylidene} - 
5-nitro-2- indol inone , 



- 156 



(416) 3- { (Z) -1- [4- ( (pyrrol idin-l-yl) methyl) anilino] -1- 
( 4 -methyl -phenyl ) methyl idene }-5-nitro-2- indol inone , 

(417) 3- { (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] -1- 
5 ( 4 - me thoxy- phenyl ) methyl idene } - 5 -ni tro- 2 - indol inone , 

(418) 3- { (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] -1- 
( 4 - f luoro-phenyl ) methyl idene } - 5 -nitro - 2 - indol inone , 

10 (419) 3- { (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] -1- 
(4 - c hi oro- phenyl) methyl idene} -5-nitro-2-indolinone # 

(420) 3- { (Z) -1- [4- ( (pyrrolidin-l-yl) methyl) anilino] -1- 
(4 -bromo -phenyl) methylidene} -5-nitro-2-indolinone , 

15 

(421) 3-{ (Z) -1- [4- (imidazol-4-yl) anilino] -1- (4 -methyl - 
phenyl ) methyl idene } - 5 -nitro- 2 - indol inone , 

(422) 3- { (Z) -1- [4- (imidazol-4-yl) anilino] -1- ( 4 -me thoxy - 
2 0 phenyl) methylidene} -5 -nitro- 2 -indol inone, 

(423) 3-{ (Z) -1- [4- (imidazol-4-yl) anilino] -1- (4-fluor- 
phenyl ) methylidene } - 5 -nitro- 2 - indol inone , 

25 (424) 3-{ (Z) -1- [4- ( imidazol -4 -yl ) anilino] -1- (4-chloro- 
phenyl ) me thyl idene }-5-nitro-2- indol inone , 

(425) 3- { (Z) -1- [4- (imidazol-4-yl) anilino] -1- ( 4 -bromo - 
phenyl ) methyl idene } - 5 -nit ro- 2 - indol inone , 



30 



(426) 3-{ (Z) -1- [ ( 4, 4 -dimethyl -1,3 -dioxo- 1,2, 3,4 - 
tetrahydro-isoquinolin-6-yl) -amino] -l-phenylmethylidene-5- 
nitro-2 -indolinone , 
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(427) 3-{ (Z) -1- [ (4, 4 -dimethyl -1,3 -dioxo- 1,2 ,3,4 - 
tetrahydro-isoquinolin-7-yl) -amino] -l-phenylmethylidene-5- 
nitro- 2 -indolinone . 



5 



20 
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Example 2 0 

Dry ampoule containing 75 mg of active substance per 10 ml 



Composition: 

Active substance 75.0 mg 

10 Mannitol 50.0 mg 

water for injections ad 10.0 ml 

Preparation: 

Active substance and mannitol are dissolved in water. 
15 After packaging the solution is f reeze-dried . To produce 
the solution ready for use, the product is dissolved in 
water for injections . 



Example 21 

Dry ampoule containing 3 5 mg of active substance per 2 ml 



Composition: 

25 

Active substance 3 5.0 mg 

Mannitol 100.0 mg 

water for injections ad 2.0 ml 

3 0 Preparation: 

Active substance and mannitol are dissolved in water. 
After packaging, the solution is f reeze-dried. 



35 



To produce the solution ready for use, the product is 
dissolved in water for injections. 
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Example 22 

Tablet containing 50 mg of active substance 



Composition: 

(1) Active substance 50.0 mg 

(2) Lactose 98.0 mg 
10 (3) Maize starch 50.0 mg 

(4) Polyvinylpyrrolidone 15.0 mg 

(5) Magnesium stearate 2 . 0 mg 

215.0 mg 

Preparation: 

15 

(1), (2) and (3) are mixed together and granulated with an 
aqueous solution of (4). (5) is added to the dried 
granulated material. From this mixture tablets are 
pressed, biplanar, faceted on both sides and with a 
20 dividing notch on one side. 

Diameter of the tablets: 9 mm. 

Example 23 

25 Tablet containing 350 mg of active substance 



Preparation : 

3 0 (1) Active substance 350.0 mg 

(2) Lactose 13 6.0 mg 

(3) Maize starch 80.0 mg 

(4) Polyvinylpyrrolidone 30.0 mg 

(5) Magnesium stearate 4 . 0 mg 
35 600.0 mg 
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(1), (2) and (3) are mixed together and granulated with an 
aqueous solution of (4) . (5) is added to the dried 
granulated material. From this mixture tablets are 
pressed, biplanar, faceted on both sides and with a 
5 dividing notch on one side. 

Diameter of the tablets: 12 mm. 



Example 24 



10 Capsules containing 50 mg of active substance 



Composition : 

(1) Active substance 50.0 mg 

15 (2) Dried maize starch 58.0 mg 

(3) Powdered lactose 50.0 mg 

(4) Magnesium stearate 2 . 0 mg 

160.0 mg 



2 0 Preparation: 

(1) is triturated with (3) . This trituration is added to 
the mixture of (2) and (4) with vigorous mixing. 



25 



This powder mixture is packed into size 3 hard gelatine 
capsules in a capsule filling machine. 



20 
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Example 3 5 

Capsules containing 35 0 mg of active substance 



Composition : 

(1) Active substance 3 50.0 mg 

(2) Dried maize starch 46.0 mg 
10 (3) Powdered lactose 3 0.0 mg 

(4) Magnesium stearate 4 . 0 mg 

4 3 0.0 mg 

Preparation : 

15 (1) is triturated with (3) . This trituration is added to 

the mixture of (2) and (4) with vigorous mixing. 

This powder mixture is packed into size 0 hard gelatine 
capsules in a capsule filling machine. 



Example 26 

Suppositories containing 10 0 mg of active substance 



25 

1 suppository contains : 

Active substance 100.0 mg 

Polyethyleneglycol (M.W. 1500) 600.0 mg 

Polyethyleneglycol (M.W. 6000) 460.0 mg 

3 0 Polyethylenesorbitan monostearate R4 0.0 mg 

2,000.0 mg 

Preparati on : 

The polyethyleneglycol is melted together with 
35 polyethylene sorbitan monostearate. At 40°C the ground 
active substance is homogeneously dispersed in the melt 



m 
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It is cooled to 38 °C and poured into slightly chilled 
suppository moulds. 




Patent Claims 



1, Substituted indolinones of general formula 




wherein 

R-l denotes a hydrogen, fluorine, chlorine, bromine or 
iodine atom, a nitro, amino, Ci_4-alkanoylamino, 
(C 1 . 5 -alkoxy) carbonylamino or benzyloxycarbonylamino 
group , 

R 2 denotes a hydrogen, fluorine, chlorine, bromine or 
iodine atom, a C^s-alkyl, trif luoromethyl , cyano, 
aminocarbonyl , nitro or amino group, 

a Ci_5-alkyl group, which is substituted by an amino, 
phthalimido , C x _ 5 - alkylamino , C3 _ 7 - cycloalkylamino , 
C3_ 4 -alkenylamino, benzylamino, di- (C^s-alky!) -amino, 
c 2-6- alk Y leneimino ' di " (C3-4-alkenyl) -amino, N- 
(Ci-5-alkyl) -N- (C 3 _ 4 -alkenyl) -amino, N- (C^.s-alkyl) - 
N-benzyl amino , - 4 - alkanoylamino , ( C± _ 5 - alk- 
oxy ) carbonylamino , benzyloxycarbonylamino , 
N~ (Ci-4-alkanoyl) -N- (Ci-s-alkyi) -amino, oc-oxo- 
C 3 _ 6 -alkyleneimino, N- ( (Cx-s-alkoxy) carbonyl) - 
N- (Cx^s-alkyl) -amino, N-benzyloxycarbonyl-N- (Cx-s-alkyi) 




amino, N- (C 1 _ 4 -alkanoyl) -N- (C 2 _ 4 -alkenyl) -amino, 
N- ( (Ci-s-alkoxy) carbonyl) -N- (C 2 -4-alkenyl) -amino, 
N-benzyloxycarbonyl -N- (C 2 _ 4 -alkenyl) -amino, 
N- (C 1 ,.4~alkanoyl) -N-benzylamino, 
5 N- ( (Ci-s-alkoxy) carbonyl) -N-benzylamino, 

N-benzyloxycarbonyl -N-benzylamino, (Ci-5-alkoxy) carbonyl, 
benzyloxycarbonyl , carboxy, cyano, amidinocarbonyl or 
imidazolyl group, 

a C 2 - 5 -alkenyl group, which is substituted by a 
phthalimido , Ci -4 -alkanoyl amino , 

(C^s-alkoxy) carbonyl amino, benzyloxycarbonyl amino, N- 
(C!^4 -alkanoyl) -N- (Ci-s-alkyl) -amino, a-oxo- 
C3^ 6 -alkyleneimino, N- ( (C^s-alkoxy) carbonyl) - 
N- (C!_5-alkyl) -amino, N-benzyloxycarbonyl -N- (Cx-s-alkyl) - 
amino, N- -alkanoyl) -N- (C 2 -4 -alkenyl) -amino, 
N- ( (Cx-s-alkoxy) carbonyl) -N- (C 2 -4 -alkenyl) -amino, 
N-benzyloxycarbonyl -N- (C 2 _ 4 -alkenyl) -amino, 
N- (Ci-4 -alkanoyl) -N-benzylamino, N- ( (C^s-alkoxy) - 
carbonyl) -N-benzylamino, N-benzyloxycarbonyl - 
N-benzylamino, (Cx^s-alkoxy) carbonyl, benzyloxycarbonyl, 

carboxy, cyano or aminocarbonyl group, or 

an allyl group which is substituted in the 3 -position by 
25 an amino, C^s -alkylamino, C3 _ 7 -cycloalkylamino, 

C3_4-alkenylamino, benzylamino, di- (C^-s-alkyl) -amino, 
C 2 -6-alkyleneimino, di- (C3..4 -alkenyl) -amino, 
N- (Ci.s-alkyl) -N- (C 3 _ 4 -alkenyl) -amino or N- (C^s-alkyl) - 
N-benzylamino group, and 

30 

R3 denotes a group of the formulae 
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wherein 

A denotes a bond, a Ci_4-alkylene, Ci-4-alkylidene , 
C2-4-alkenylene or C 2 _4~alkenylidene group, whilst a 
hydrogen atom which is bound to the carbon atom of the 
binding site in the group Het, together with a hydrogen 
atom of the group A in the a-position, may also be 
replaced by another carbon-carbon bond, 

D denotes a -CH=CH-NR a , -CH=N-NR a , -N=CH-NR a , -NR a - 
CO-NR b , -CH 2 -CO-NR a , -CO-NR c -CO, -CH 2 -NR a -CH 2 , 
-CH 2 -CH 2 -NR a , -CH=CH-CH==N, -CH 2 -CH 2 -CH 2 -NR d , 
-CH=CH-N=CH, -CH 2 -CH 2 -NR d -CH 2 , -CH 2 -CH 2 -CO-NH, 
-CH=CH-CO-NH, -NR a -CO-CH=N or - ( R a CR b ) -C0-NR a -CO bridge, 
whilst 

R a and R b , which may be identical or different, each 
denote a hydrogen atom or a methyl group, 

R c denotes a hydrogen atom, a (Ci_5-alkoxy) carbonyl- 
Ci_5-alkyl or benzyloxycarbonyl-Ci-5-alkyl group and 

Rd denotes a hydrogen atom, a Ci-5-alkyl, 
Ci-4-alkanoyl, (Ci-5-alkoxy) carbonyl or 
benzyloxycarbonyl group, and 

Het denotes a 5-membered heteroaromatic ring which 
contains a nitrogen atom or a nitrogen atom and an 
oxygen, sulphur or nitrogen atom, whilst the 
abovementioned ring may also be substituted by a 
Ci-5-alkyl, C 5 _ 7 -cycloalkyl, phenyl, phenyl-C^-alkyl, 
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amino, C 1 _4-alkanoylamino, (C^s-alkoxy) carbonylamino or 
benzyloxycarbonylamino group and also by a further 
Ci-5-alkyl group / 

a 5-membered dihydrogenated heteroaromatic ring which 
contains a nitrogen atom or a nitrogen atom and an 
oxygen, sulphur or nitrogen atom, whilst the 
abovementioned ring may also be substituted by one or 
two Ci-s-alkyi groups and may contain a carbonyl group 
and additionally may be substituted at a cyclic nitrogen 
atom by a ( 5 -alkoxy) carbonyl or benzyl oxycarbonyl 

group , 

a 5-membered tetrahydrogenated heteroaromatic ring, 
which contains a nitrogen atom, whilst the 
abovementioned ring may additionally be substituted by 
one or two C^s-alkyl groups, by a hydroxy, carboxy, 
(Ci_ 5 -alkoxy) carbonyl or aminocarbonyl group and may 
also contain one or two carbonyl groups, 

a 5-membered tetrahydrogenated heteroaromatic ring which 
contains a nitrogen atom and an oxygen, sulphur or 
nitrogen atom, whilst the abovementioned ring may 
additionally be substituted by one or two C^s-alkyl 
groups and may contain one or two carbonyl groups, 

a tetrazolyl or imidazo [1 , 2-a] pyrimidin-2 -yl group. 

the isomers and the salts thereof. 

2. Substituted indolinones of general formula I according 
to claim 1, wherein 

R± denotes a hydrogen, fluorine, chlorine or bromine atom, 
a nitro, amino, C 1 ^4-alkanoylamino, 



• ..... • 



(C]_-5~ a l' <:ox y) carbonylamino or benzyloxycarbonylamlno 
group, 

R2 denotes a hydrogen, fluorine, chlorine or bromine atom, 
5 a methyl, trif luoromethyl, cyano, aminocarbonyl, nitro or 
amino group, 

a Ci_2~alkyl group, which is substituted by an amino, 
phthalimido, Ci_2~ alk y lamino ' ^i- (Ci_2-alkyl) -amino, 

10 C2-6~ alk y leneamino ' Ci_2~ alkan °y lamino ' 

(Ci-5-alkoxy) carbonylamino, benzyloxycarbonylamino, 

N- (Ci_2*" alkan °y 1 ) ~ N ~ (Ci-2" alk y 1 ) " a mino, 

N- ( (Ci-5-alkoxy) carbonyl) -N- (Ci-2" alk y 1 ) - a ^ino, a-oxo- 
C3-6-alkyleneimino, N-benzyloxycarbonyl-N- (Ci_2- a lkyl ) " 
15 amino, (Ci-5-alkoxy) carbonyl, benzyloxycarbonyl, carboxy, 
cyano, aminocarbonyl or imidazolyl group, or 

an allyl group which is substituted in the 3-position by a 



C2-6~ alk y lene or ot-oxo-C3_6-alkyleneimino group, R3 
20 denotes a group of the formulae 




wherein D and Het are as hereinbefore defined and A 
denotes a bond, a Ci-3-alkylene , Ci-3-alkylidene , 

C2-3~ a lkenylene or C2-3- a lkenylidene group, whilst a 

25 hydrogen atom which is bound to the carbon atom of the 
binding site in the group Het, together with a hydrogen 

atom of the group A in the a-position, may also be 
replaced by another carbon-carbon bond, 



30 



the isomers and the salts thereof. 



3. Substituted indolinones of general formula I according 
to claim 1 # wherein 

Rl denotes a hydrogen atom or a nitro group, 

5 

R2 denotes a hydrogen or chlorine atom, a methyl, 

trif luoromethyl, cyano, aminomethyl, aminoethyl or 
phthalimido group, a methyl or ethyl group each of which 
is substituted by a methylamino, dimethylamino , 
10 ethylamino, diethylamino, pyrrolidino, piperidino, a-oxo- 
pyrrolidino, a-oxo-piperidino, acetylamino, 
methoxycarbonylamino , ethoxycarbonylamino , 

benzyl oxycarbonylamino , N-acetyl -N-methylamino , N-methoxy- 
carbonyl-N-methyl -amino, N-ethoxycarbonyl-N-methyl- amino, 
15 N-benzyloxycarbonyl -N-methyl -aminomethyl , 2- (N-benzyloxy- 
carbonyl -N-methyl -amino) -ethyl or imidazolyl group, 

R3 denotes a 1 -methyl -2 -oxo-2 , 3 -dihydro-lH-benzimidazol-5- 

yl , 1,2,3, 4-tetrahydro-isoquinolin-6-yl , 2 -acetyl -1 , 2,3,4- 
20 tetrahydro-isoquinolin-6-yl , 2-acetyl-l, 2,3, 4 - tetrahydro- 
isoquinolin-7-yl, 2-ethyl-l, 2, 3 , 4-tetrahydro-isoquinolin- 
6-yl, 2-ethyl-l, 2 , 3 , 4-tetrahydro-isoquinolin-7-yl , 

4- (imidazol-2-yl) -phenyl, 4- ( 1 -methyl -imidazol- 2 -yl) - 
phenyl, 4- ( imidazol -4 -yl) -phenyl, 4- (l-methyl-imidazol-4- 

25 yl) -phenyl, 4- ( 1 -methyl -imidazol- 5 -yl) -phenyl, 4 - (5- 

methyl-imidazol-4-yl) -phenyl, 4- (4-methyl-imidazol-5-yl) - 
phenyl, 4- (2 -methyl -imidazol- 4 -yl) -phenyl, 4- (2 -ethyl - 
imidazol-4-yl) -phenyl, 4- (2-acetylamino-imidazol-4-yl) - 
phenyl, 4- (2 -acetylamino- 5 -methyl -imidazol- 4 -yl) -phenyl, 

30 imidazo [1, 2-a] pyrimidin-2-yl , 4- [ (2 , 4 -dioxo-imidazolidin- 

5- yl) methyl] -phenyl, 4 - [ (2 , 4-dioxo-imidazolidin- 

5 -ylidene) methyl] -phenyl, 4- [ (imidazol -4 -yl) methyl] - 
phenyl, 4- [ (imidazol -5 -yl) methyl] -phenyl, 4- [ (1-pyrro- 
lidinyl) methyl] -phenyl, 4- [2- (imidazol-4 (5) -yl) ethyl] - 
35 phenyl, 4- [2- (imidazol -4 -yl) ethenyl] -phenyl or 4- [2- 
( imidazol- 5 -yl ) ethenyl] -phenyl group, 




the isomers and the salts thereof. 

4. Substituted indolinones of general formula I according 
to claim 1, wherein 

Rl denotes a hydrogen atom or in the 5 -position a nitro 
group , c"' ' 

R2 denotes a hydrogen atom, a methyl or trif luoromethyl 
group, 

R 3 denotes a 4- (1 -methyl -imidazol -2 -yl) -phenyl , 4- 
( imidazol- 4 -yl) -phenyl, 4- (imidazol- 5 -yl) -phenyl, 4- (1- 
methyl- imidazol -4 -yl) -phenyl, 4- ( 1 -methyl -imidazol- 5 -yl) - 
phenyl, 4- (2-methyl-imidazol-4-yl) -phenyl, 4- (2- 
acetylamino- imidazol -4 -yl) -phenyl, 4- [ (2, 4-dioxo- 
imidazolidin-S-ylidene) methyl] -phenyl, 4- [(1-pyr- 
rolidinyl) -methyl] -phenyl, 4- [2- ( imidazol- 4 -yl ) ethenyl] - 
phenyl or 1, 2 , 3 , 4-tetrahydro-isoquinolin-6-yl group, 

the isomers and the salts thereof. 

5. The following substituted indolinones of general 
formula I according to claim 1, wherein [sic] 

(a) 3- { (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- 
phenylme t hyl idene } - 2 - indol inone , 

(b) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- 
phenylmethyl idene } - 5 -nitro- 2 - indol inone , 

(c) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4- 
trifluoro -methyl -phenyl ) methyl idene }-5-nitro-2 - indol inone , 
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(d) 3-{ (Z) -1- [4- (lH-imidazol-4-yl) anilino] -1- (4-methyl- 
pheny 1 ) me thyl idene } - 5 -ni tro - 2 - indol inone , 

(e) 3- { (Z) -1- [4- ( (2,4-dioxo-imidazolidin-5- 

yl) methyl) anilino] -1-phenylmethyl idene} -5-nitro-2 - 
indol inone, 

(f) 3-{ (Z) -1- [4- (2-methyl-lH-imidazol-4-yl) anilino] -1- 
phenylmet hyl idene } - 5 - ni tro - 2 - indol inone , 

(g) 3- { (Z) -1- [4- ( (pyrrolidine 1-yl) methyl) anilino] -1- 
phenylmethylidene } - 5 -ni t ro - 2 - indol inone , 

(h) 3- { (Z) -1- [ (1,2, 3,4-tetrahydro-isoquinolin-6- 
yl) amino] -1-phenylmethylidene} -5-nitro-2-indolinone 

and the salts thereof . 

6. Physiologically acceptable salts of the compounds 
according to claims 1 to 5 . 

7. Pharmaceutical compositions containing a compound 
according to at least one of claims 1 to 5 or a salt 
according to claim 6 optionally together with one or more 
inert carriers and/or diluents. 
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8 . Use of a compound according to at least one of claims 1 
to 5 or a salt according to claim 6 for preparing a 
pharmaceutical composition which is suitable for the 
treatment of excessive or abnormal cell proliferation. 

9. Process for preparing a pharmaceutical composition 
according to claim 7, characterised in that a compound 
according to at least one of claims 1 to 5 or a salt 
according to claim 6 is incorporated in one or more inert 
carriers and/or diluents by a non-chemical method. 

10. Process for preparing the compounds according to 
claims 1 to 6 , characterised in that 

a. a compound of general formula 




(ID , 



wherein 

R± and R2 are defined as in claims 1 to 5, 

R4 denotes a hydrogen atom or a protecting group for the 
nitrogen atom of the lactam group and 

Z± denotes a halogen atom, a hydroxy, alkoxy or aralkoxy 
group, 

is reacted with an amine of general formula 



H 2 N-R 3 (III) , 



10 
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wherein 

R 3 is defined as in claims 1 to 5, and subsequently, if 
necessary, any protecting group used for the nitrogen atom 
of the lactam group is cleaved, or 

b. in order to prepare a compound of general formula I, 
wherein R 2 denotes one of the alkenyl or allyl groups 
mentioned for R 2 in claims 1 to 5, 

a halophenyl compound of general formula 




(IV) , 



wherein 

15 R lf R 3 and R 4 are defined as in claims 1 to 5 and 
Z 2 denotes a chlorine, bromine or iodine atom, 

is reacted with an alkene of general formula 
20 R 2 t - H (V) , 

wherein 

R 2 1 denotes one of the substituted alkenyl groups 
mentioned for R 2 in claims 1 to 5, in the presence of a 
25 suitable catalyst containing a noble metal and 

subsequently, if necessary, any protecting group used for 
the nitrogen atom of the lactam group is cleaved, or 




c. in order to prepare a compound of general formula I 
wherein A denotes a C 2 -4-alkenylene group, 

a halophenyl compound of general formula 




(VI) , 



wherein 

R l/ R 2 and R 4 are defined as in claims 1 to 5 and 
Z 3 denotes a chlorine, bromine or iodine atom, 

is reacted with an alkene of general formula 

H - A' - Het (VII) , 

wherein 

Het is defined as in claims 1 to 5 and 

A 1 denotes a C2-4-alkenylene group, in the presence of a 
suitable catalyst containing a noble metal and 
subsequently, if necessary, any protecting group used for 
the nitrogen atom of the lactam group is cleaved, or 

d. in order to prepare a compound of general formula I 
wherein A denotes a bond or a C]__4 -alkylene group and Het 
denotes one of the optionally mono- or disubstituted 
(4 , 5-dihydro-imidazol-2-yl) groups mentioned for Het in 
claims 1 to 5, 



an iminoether-phenyl compound of general formula 




R 4 



wherein 

R l' R 2 and R 4 are defined as in claims 1 to 5, 
A' denotes a bond or a Ci_4-alkylene group and 
R5 denotes an alkyl group, 

is reacted with an ethylenediamine which may be 
substituted by a C 1 _5-alkyl group at one of the nitrogen 

or carbon atoms or at one of the nitrogen atoms and at one 
of the carbon atoms, and subsequently, if necessary, any 
protecting group used for the nitrogen atom of a lactam 
group is c 1 ea ved , and 

subsequently, if desired, a compound of general formula I 
thus obtained wherein R3 denotes an (imidazo [1, 2-a] - 

pyrimidin - 2 -yl) phenyl group, is converted by 
hydrazinolysis into a corresponding (2-amino-imidazol- 
4(5) -yl) phenyl compound, or 

a compound of general formula I thus obtained wherein R2 

contains a phthalimido group is converted by 
hydrazinolysis into a corresponding amino compound, or 

a compound of general formula I thus obtained wherein R2 

denotes a cyano, cyanoalkyl or cyanoalkenyl group, is 
converted by reduction into a corresponding aminomethyl or 
aminoalkyl compound, or 




a compound of general formula I thus obtained wherein R2 
denotes a cyano, cyanoalkyl or cyanoalkenyl group, is 
converted by hydration into a corresponding aminocarbonyl , 
aminocarbonylalkyl or aminocarbonylalkenyl compound, or 

a compound of general formula I thus obtained wherein R2 

contains an alkenylene group, is converted by reduction 
into a corresponding alkylene compound, or 

a compound of general formula I thus obtained wherein R3 

contains an alkenylene group, is converted by reduction 
into a corresponding alkylene compound, or 

a compound of general formula I thus obtained wherein R3 
denotes an ( amino -imidazolyl) phenyl group substituted by 
an alkanoyl or benzyloxycarbonyl group as mentioned for R3 
in claims 1 to 5 is converted by hydrolysis or 
hydrogenolysis into a corresponding unsubstituted 
compound, or 

a compound of general formula I thus obtained wherein R 3 
denotes an unsubstituted ( amino- imidazolyl ) phenyl group as 
mentioned for R3 in claims 1 to 5, is converted by 
acylation into a corresponding acyl compound, or 

a compound of general formula I thus obtained wherein R 2 

denotes one of the groups mentioned for R 2 in claims 1 to 

5 which contain an amino, alkylamino, alkenylamino or 
benzylamino group, is converted by acylation into a 
corresponding acyl compound, or 

a compound of general formula I thus obtained wherein R x 

denotes a nitro group, is converted by reduction into a 
corresponding amino compound, or 
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a compound of general formula I thus obtained wherein 
denotes an amino group, is converted by acylation into the 
corresponding acyl compound, or 

a compound of general formula I thus obtained wherein A 
denotes an alkenylene, alkylidene or alkenylidene group, 
is converted by catalytic hydrogenation into a 
corresponding alkylene compound, or 

a compound of general formula I thus obtained wherein R3 
denotes a phthalimido group substituted by a (Ci-5-alk- 
oxy) carbonyl-Ci_5-alkyl or benzyloxycarbonyl-Ci_5-alkyl 
group, is converted by acidolysis or hydrogeno lysis into a 
corresponding carboxy compound, or 

a compound of general formula I thus obtained wherein R2 
contains an alkoxycarbonyl or benzyloxycarbonyl group is 
converted by hydrolysis or hydrogenolysis into a 
corresponding carboxy compound, or 

a compound of general formula I thus obtained wherein R2 
denotes an acylated aminoalkyl group is converted by 
hydrolysis or hydrogenolysis into a corresponding 
aminoalkyl compound, or 

a compound of general formula I thus obtained wherein 
and/or R2 denote (s) a halogen atom is converted by 
catalytic hydrogenation into a corresponding dehalogenated 
compound, or 

a compound of general formula I thus obtained wherein R3 
denotes a 2-Boc, 2-Z or 2 -benzyl -1, 2, 3 , 4- 

tetrahydroisoquinolinyl group is converted by hydrolysis 
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or hydrogenolysis into a corresponding 1,2,3,4- 
tetrahydroisoquinolinyl compound, or 



a compound of general formula I thus obtained wherein 



R3 



denotes a 1 , 2 , 3 , 4 -tetrahydro-isoquinolyl group is 
converted by acylation into a corresponding 2-acyl- 
1,2,3, 4 -tetrahydro-isoquinolyl compound, or 

a compound of general formula I thus obtained wherein Het 
denotes one of the groups mentioned for Het in claims 1 to 
5 which is substituted at a cyclic nitrogen atom by a 
(Ci^ 5 -alkoxy) carbonyl or benzyloxycarbonyl group is 
converted by acidolysis or hydrogenolysis into a 
corresponding NH compound, and 

if necessary any protecting group used during the 
reactions to protect reactive groups is cleaved, or 

subsequently, if desired, a compound of general formula I 
thus obtained is resolved into its stereoisomers, or 

a compound of general formula I thus obtained is converted 
in the salts thereof, particularly for pharmaceutical use 
into the physiologically acceptable salts thereof with an 
inorganic or organic acid or base . 




Abstract; 

5 

The present invention relates to indolinones of general 
formula 




10 wherein 

Rl to R 3 are defined in claim 1, the isomers and the salts 
thereof, particularly the physiologically acceptable salts 
thereof which have valuable pharmacological properties, 
particularly an inhibiting effect on various kinases and 
15 cycline/CDK complexes and on the proliferation of various 
tumour cells, pharmaceutical compositions containing these 
compounds, their use and processes for preparing them. 



